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PSYCHIATRIC DICTIONARY 


By LELAND E. HINSIE, M.D., and JACOB SHATZKY, Ph.D. 


_ §72 Pages Cloth, $10.50 
as | the title of this Dictionary implies its material has been drawn mainly from the 
rds and concepts current in the field cae. van definitions and illustrative 
that aim to give these terms vital, clinical meaning. Though brevity was the 
eal, in ee where needed, the articles are more or less encyclopedic in 
character. framework of the Dictionary is made up of psychiatric terms, but con- 
siderable attention has been devoted to terms in allied fields—clinical neurology, constitu- 
tional in F eeu: and eugenics, mental deficiency, forensic psychiatry, social serv- 
ice, nursing, and occupational therapy. This Psychiatric Dictionary comprises all im- 
terms and concepts used during the span of time approximately since Hippocrates 


up to our own days. 





DIAGNOSIS AND TREATMENT OF DISEASES 
OF THE HEART 


By HENRY A. CHRISTIAN, M.D., Sc.D. (Hon.), 
LL.D., F.A.C.P., Hon. F.R.C.P. (Can.) 


SECOND EDITION 
579 Pages 28 Illustrations Cloth, $7.00 


All of the chapters in this new edition of The Diagnosis and ‘Treatment of Heart 
Disease have been revised and some have been largely rewritten; two new chapters have 
been introduced, one on cor pulmonale, the other on more unusual! cardiac lesions. There 


_is a voluminous annual literature on heart disease, and many nationalities have special 


limited to the publication of papers on cardiology. From these sources have 
what seems most important and what will be most helpful to the practicising 
his care of patients with circulatory deficiencies and defects; into discussion 
has been woven the experience of the author in his long period of activity 
spital physician and consultant. Vegatative endocarditis, constrictive peri- 
y of chronic cardiac decompensation, angina pectoris, cardiac infarc J 
block, besides the two new chapters already referred to, are the topics 
been particularly rediscussed in the light of recently acquired knowledge. 


OFFICE CLINICAL CHEMISTRY 


A Laboratory Guide for the Practitioner and Hospital 
By EMANUEL A. ABRAHAMSON, B.S., Ch.E., M.A., Ph.D., M.D. 


260 Pages 49 Illustrations Cloth, $5.00 


The doctor has realized that many of the cases which he treated in the hospital can be 
just as well in his own office. For example, a complete evaluation of kidney 
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function, including the dilution and concentration, "posi egg 0m and urea 


clearance tests, which usually require hospitalization for three days, can be done in about 
as hours in the doctor’s own office. This tendency has created the need for a book 
that enable even the most meagerly trained office technician to obtain reliable results 
in the performance of clinical chemical analysis. This book is an attempt to satisfy that 
need. This book will be useful to the general practitioner, internist, medical student, and 
especially to the laboratory technician. 


a 





OXFORD UNIVERSITY PRESS’ ‘114 FIFTH AVENUE, NEW YORK, N. Y. 

















avrr=<e Se okas at 


Sera reae & “=< & 


ANNALS OF 
INTERNAL MEDICINE 


VOLUME 14 NOVEMBER, 1940 NUMBER 5 


THE ROLE OF GONADAL AND ADRENAL CORTICAL 
HORMONES IN THE PRODUCTION OF EDEMA *?t 


By GEORGE W. Tuorn, F.A.C.P., Baltimore, Maryland, and KENDALL 
I’ MERSON, JR., New York, N. Y 


I-EMALE SEX HORMONES 


THE occurrence of generalized edema, associated with menstruation has 
been reported by Thomas,’ Sweeney,* Molnar and Gruber * and Atkinson 
and Ivy.* Experimentally it has been observed ® that the intramuscular 
injection of large doses of crystalline sex hormones (estrone, estradiol, 
testosterone and progesterone) in both male and female dogs resulted in a 
striking, but temporary, retention of sodium, chloride and water. Qualita- 
tive as well as quantitative differences were also noted in the effect of 
treatment with sex hormones on the renal excretion of potassium, phosphate 
and nitrogen.° 

In a recent study ® it was noted that 24 of a group of 50 normal female 
subjects gained 1 kg. or more during the week immediately preceding men- 


struation. Shortly after the onset of menstruation (24 to 72 hours) a 


diuresis occurred and the subjects lost weight. Less frequently a transient 
gain in weight was noted at, or about, the expected time of ovulation. Ina 
limited number of subjects it was possible to establish the approximate date 
of ovulation by determining the time at which pregnandiol, an excretion 
product of progesterone (corpus luteum), appeared in the urine. 

In subjects in whom there was no dietary restriction (chart 1) it is 
possible that an increased ingestion of food was responsible in part for the 
total weight gain which occurred premenstrually.°. However, carefully 
controlled balance studies in other subjects (chart 2) revealed that under 
constant dietary conditions, the premenstrual gain in weight was associated 
with a striking retention of sodium, chloride and water. The diuresis 

* Read at the Cleveland Meeting of the American College of Physicians, April 3, 1940. 

From the Chemical Division, Medical Clinic, The Johns Hopkins University and Hos- 
ital, Baltimore, Maryland. 

t Aided, in part, by a grant from the Committee on Research in Endocrinology, Na- 

nal Research Council. 
Copyright, 1940, by The American College of Physicians 
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which followed the onset of menstruation was associated with an increased 
renal excretion of these electrolytes. Studies of the urinary excretion of 
female sex hormones during the same period indicated a fluctuation in the 
excretion of female sex hormones which could be correlated in most instances 
with the cyclical changes in the excretion of sodium, chloride and water. 
Studies in a control male subject during a period of 40 days revealed oniy 
slight fluctuations in the excretion of sodium, chloride and water (3 to 5 
day cycle). 























Body Subject CB. 
Weight 777 
K¢. 56.5 
56 == 
55.5 / Yy 
$5 ATAMENIA | 
Days 5 6 9 2 Hb BW 2 2 27 











CuHaArt 1. Changes in body weight during the menstrual cycle. Normal subject. 
Diet uncontrolled. 


Patient I©. K., a white, married female, 50 years of age, had had a supra 
vaginal hysterectomy performed 11 years previously for uterine myomata 
The ovaries had been left intact. Electrolyte balance studies * in this pa 
tient revealed a definite cyclical change in mineral excretion during a 24 day 
period (chart 3). This was associated with a cyclical change in sex hor 
mone excretion. Ovulation and subsequent corpus luteum formation could 
not be established with certainty in this patient since it was impossible to 
perform endometrial biopsies. The absence of pregnandiol in the urine of 
this patient was also consistent with the observations of Venning and Brown 
on hysterectomized patients.° 

Patient L. K., a white, married female, 36 years of age, had had a supra 
vaginal hysterectomy and bilateral odphorectomy performed 18 months 
previously. [Electrolyte balance studies * revealed no significant fluctuation 
in the urinary excretion of electrolytes during a 30 day period. Further 
more, there appeared to be no significant change in sex hormone excretion 
during this period. However, the urine did contain a rather high titer of 
follicle-stimulating hormone. ‘The absence of estrogenic hormone in the 

* These patients were studied on the metabolism ward of The Johns Hopkins Hospital 
and were permitted to be up and about the ward under supervision. The diet and fluid 
intake were kept constant. The food was purchased in five day lots and an aliquot, repré 
senting one-half of one day’s diet, was weighed, dried and analyzed. The diet was 
selected that it approximated neutrality. Twenty-four hour urine specimens were collected 
measured and preserved with toluene. Electrolyte determinations ® and assays of estrogeni 


activity 7 were made on aliquots of three day pooled urine specimens. Pregnandiol was d 
termined according to the method of Venning.® 
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Premenstrual retention of sodium and water. Normal subject. Constant diet 
and fluid intake. (The daily intake of sodium was 122.4 m. eq 
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3. Cyclical change in urinary excretion of sodium, water and estrogen. Hyster- 
patient. Constant diet and fluid intake. (The daily intake of sodium was 
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urine and the presence of follicle-stimulating hormone were compatible with 
the diagnosis of primary ovarian deficiency. It is particularly noteworthy 
that although this patient failed to show any cyclical retention of sodium and 
chloride at the time of this study, there had been a very definite history of 
episodes of pre-menstrual edema prior to the removal of the uterus and 
both ovaries. 

The cyclical retention of significant quantities of sodium, chloride and 
water in patient E. L., hysterectomized, but with both ovaries intact, sug 
gested that in normal subjects not all of the retention of sodium, chloride 
and water could be accounted for on the basis of local change in the size 
of the uterus.*° Furthermore it appeared that the uterus was neither neces- 
sary nor responsible for the phenomenon of cyclical change in renal excretion 
of electrolytes during the menstrual cycle. The dependence of the phe- 
nomenon of cyclical retention of sodium, chloride and water on the presence 
of functioning ovarian tissue is indicated by the studies on patient L. K 
following the removal of the uterus and both ovaries. This is further sub 
stantiated by the absence of marked cyclical changes in electrolyte excretion 
in a normal male control subject. Although these studies suggest that the 
ovarian hormones have a direct effect on the renal excretion of electrolytes, 
this fact has not been proved. It is entirely possible that the salt and water 
retaining-effect of sex hormones may be mediated in part or entirely 
through other glands of internal secretion. 


CLINICAL CONSIDERATIONS 

1. Premenstrual “ Tension.” Many patients noted puffiness of the eye 
lids, hands, feet or abdomen during the 48 hours immediately preceding th 
onset of menstruation. ‘These signs were usually accompanied by headach« 
and some degree of abdominal distention. In most instances symptoms were 
not severe and did not require treatment. 

2. Generalized Premenstrual Edema. Fortunately the incidence of pa 
tients presenting signs and symptoms of generalized fluid retention during 
the premenstrual period was small. Great benefit was obtained by weight 
reduction when the patient’s weight exceeded normal,* ** by absolute re 
striction of sodium chloride in the diet during a 7 to 10 day period preceding 
the onset of menstruation and by the administration of supplementary potas 
sium therapy. Potassium therapy greatly augmented the effectiveness of 
the low-sodium diet. Potassium citrate, 10 c.c. of a 20 per cent solution, 
was given in fruit juice, two or three times daily (total of 30 c.c. daily) 

3. Unexplained Gain in Weight During Treatment for Obesity. Fr 
quently during the course of treatment for obesity by means of a low 
caloric diet, female patients, much to their discouragement, either failed to 
lose weight or actually gained. A sudden gain in weight during the cours 
of dietary restriction was not only discouraging to the patient but was also 


* The method of Willoughby 11 for estimating ideal weight is recommended. 
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perplexing to her physician whose first reaction was to suspect dietary 
indiscretions. 

In several patients it was observed that the gain in weight during a 
dietary regimen of low caloric intake was related to a temporary retention 
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Cuart 4. Premenstrual gain in weight during constant, low-calorie dietary regimen for 
treatment of obesity 
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Cuart 5. Premenstrual edema in patient with nephritis (constant diet). The daily 


intake of sodium was 44.4 n 


























of sodium, chloride and water during the premenstrual period (chart 4) 
lowing the onset of menstruation a diuresis usually occurred and the 


patient lost weight. The ability to predict these episodes was of great aid 
the care and treatment of obese female patients. Restriction of sodium 
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and chloride in the diet, supplemented by added potassium therapy (vide 
supra) aided greatly in reducing the retention of salt and water. Sufficient 
fluid was permitted to ensure a 24-hour urine volume of 1500 cc. This 
form of therapy, however, was limited to a 4 to 7 day period preceding 
menstruation. With the onset of menstruation, all therapy with the ex- 
ception of the low caloric diet, was discontinued immediately. 

4. Nephritis, Hepatic Cirrhosis with Ascites, Hypoproteinemia and 
Local Obstruction to Venous or Lymphatic Flow. Female patients suffer- 
ing from disorders which predispose to water retention may accumulate ex- 
cessive quantities of extracellular fluid during the premenstrual period. The 
rapid appearance of edema in these patients at this time often suggests an 
exacerbation of the underlying disease. 





A B 


Fic. 1. A was taken on the ninth day of the study. 8B was taken on the fourteenth day 
of the study. (See chart 5.) 


Patient D. W., a white, married female, 26 years of age, suffering from 
chronic glomerular nephritis, had noted that on several occasions a sudden, 
marked transient edema had appeared 24 to 48 hours preceding the onset 
of menstruation (figure 1). The appearance of edema was associated with 
a reduced urinary output and a striking gain in weight. Shortly after the 
onset of menstruation an increase in urine volume was noted, the edema 
rapidly disappeared and there was marked weight loss (chart 5). The 
rapid, spontaneous disappearance of the edema with the onset of menstru 
ation made it appear unlikely that an exacerbation of the nephritis had oc 
curred. Furthermore, no change was observed in the quantity of albumin 
or formed elements in the urine at that time. 
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The volume of ascitic fluid in patients with hepatic cirrhosis was ob- 
served to increase during the premenstrual period. With the onset of men- 
struation an appreciable reduction in ascites was noted. This was associated 
with a diuresis and loss in weight. Patients with a low concentration of 
serum protein and patients with obstruction to venous or lymphatic circula- 
tion were also observed to retain excessive quantities of sodium, chloride and 
water during the premenstrual period. [I requently the excessive retention 
of fluid at this time resulted in the appearance of edema. Following the 
onset of menstruation the edema disappeared rapidly. 

In the treatment of edema in patients with nephritis, it is desirable to use 
a diet of alkaline ash in addition to a restricted sodium chloride intake. 
\dded potassium therapy is contraindicated in these patients, as an increase 
in serum potassium frequently complicates the renal disease. In patients 
with edema, without demonstrable renal damage, the premenstrual retention 
of fluid may be greatly reduced by restricting the sodium chloride intake 
and by administering supplementary potassium medication during this period 


MALE SEx HORMONES 


The striking and immediate gain in weight which follows testosterone 
propionate therapy in castrate male patients is well known. Experimental 
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CuArT 6. Retention of sodium during testosterone therapy. Constant diet. The daily 
intake of sodium was 100.0 m. eq 
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studies in dogs ° indicated that although testosterone treatment was associ- 
ated with a striking retention of nitrogen, phosphorus and potassium, ap- 
preciable quantities of sodium, chloride and water were also retained, par- 
ticularly during the initial period of treatment. Similar observations were 
made on a male subject following testosterone propionate therapy (chart 6). 
In this patient, treatment was followed by a striking retention of sodium, 
chloride and water, associated with a rapid gain in weight. Withdrawal 
of treatment was followed within 48 hours by an increase in the renal 
excretion of sodium, chloride and water with a corresponding loss in body 
weight. The recent studies of Kenyon, et al.*° indicate that a large part 
of the initial weight gain in eunuchs treated with testosterone can be ac 
counted for on the basis of sodium, chloride and water retention. Since 
testosterone propionate is not strikingly potent in its “ sodium-retaining 
effect ’’ ° excessive salt and water retention is not a frequent complication 
of clinical treatment with this hormone. 


ADRENAL CorRTICAL HORMONES 


Recent studies indicate a close chemical relationship between the sex 
hormones, particularly progesterone, and certain adrenal cortical hormones, 
particularly desoxycorticosterone.** As might be anticipated, there is some 
overlapping in the physiological action of the two groups of compounds. 


| Patient J.S. 
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Weight 57. ai a al | 
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Cuart 7. Effect of desoxycorticosterone acetate treatment on body weight and rena 
excretion of sodium. Addison’s disease. Constant diet. (The daily intake of sodium wa 
80.4 m. eq.) 


Thus it has been observed that treatment with progesterone greatly increased 
the period of survival of bilaterally adrenalectomized animals.** Further 
more the similarity in the clinical picture produced by certain tumors of the p 
adrenal cortex and by arrhenoblastomata of the ovary is well known. . 
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The role which the adrenal cortex plays in the regulation of electrolyte 


balance is of great importance.’® It has been demonstrated that treatment 
with adrenal cortical extract resulted in a striking retention of sodium, 


chloride and water in patients with Addison’s disease as well as in normal 
subjects.*° In the past, however, edema has been an infrequent complica 
tion of adrenal extract therapy since the costliness of extract necessarily 
limited the quantity of hormone which could be administered. The syn 
thesis of desoxycorticosterone acetate, however, has made available a very 
potent adrenal cortical hormone preparation at a cost which most patients 
can afford. 

Treatment with desoxycorticosterone acetate resulted in a striking re 


tention of sodium, chloride and water in patients with Addison’s disease 
(chart 7).77'* Treatment with synthetic hormone was associated on occa 


sions with the retention of excessive quantities of salt and water with the 
appearance of edema.’* This complication occurred most frequently when 


supplementary sodium chloride therapy was given. Great care must bé 
exercised in the administration of desoxycorticosterone acetate therapy if 
excessive salt and water retention is to be avoided. Restriction of sodium 
chloride intake and supplementary potassium medication (vide supra) are 
effective measures in preventing or reducing edema resulting trom desoxy 
corticosterone acetate therapy. 

A striking retention of sodium and chloride was observed in a group of 
five normal subjects during treatment with daily intramuscular injections of 
10 to 15 mg. of Percorten * (Ciba, desoxycorticosterone acetate in sesami 
oil) (table 1 and chart 8). The subjects were maintained on a constant diet 

1 period of four 
days of treatment an average weight gain of approximately 1.5 kg. was ob- 


~ 


supplemented with 9 gm. of added sodium chloride. Durin 


served. The retention of sodium and chloride during 


this period was accom 


ood studies revealed a 


panied by an increased excretion of potassium. | 
slight increase in the serum concentration of sodium and chloride despite 
hemodilution. No significant change in blood pressure was observed during 
the short period of hormone therapy. Slight puffiness of the face and 
ankles was observed in two of the normal subjects on the fourth day of 
treatment. Withdrawal of hormone therapy was followed by a marked 
excretion of sodium, chloride and water, weight loss, retention of potassium, 
hemoconcentration, a decrease in the serum concentration of sodium and 
hloride and a significant increase in serum potassium 
The increased sodium, chloride and water retention which occurred in 
rmal subjects during the period of treatment with desoxycorticosterone 
etate is of interest in relation to the studies of Anderson et al.’® These 


nvestigators have reported electrolyte changes in patients with hyperfunction 


* The Percorten, desoxycorticosterone acetate in sesame oil, used in this study was 
rovided through the courtesy of Dr. E. Oppenheimer, Ciba Pharmaceutical Products, Inc., 


Summit, N. J. 
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THE EFFECT OF DESOXYCORTICOSTERONE ACETATE 
TREATMENT IN A NORMAL SUBJECT 
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Cuart 8. The effect of desoxycorticosterone acetate treatment on body weight and 
The constant diet contained 192.1 m. e 


renal excretion of electrolytes (normal subject). 
of sodium, 203.5 m. eq. of chloride and 84.0 m. eq. of potassium. 

of the adrenal cortex which were the antithesis of those observed in patients 
with Addison's disease. 


DISCUSSION 


It cannot be stated from clinical studies which of the female sex hot 
Cet 


mones plays the more important role in regulating electrolyte balance. 


tainly, the retention of electrolytes during the premenstrual period is much 
This 


more striking than that which is observed at the time of ovulation. 
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TABLE | 


The Effect of Desoxycorticosterone Acetate Treatment on the Renal Excretion and Serum 
Concentration of Electrolytes in Normal Subjects 


Average daily value for 5 March 17-20 March 20-24 I 4 
normal subjects Control Treatmer 
Urinary Studie 
Urine volume c.c. 1468 1200 1591 
Urinary sodium m.eq. 175.2 94.0 244.8 
Urinary chloride m.eq 184.6 122.6 240.4 
Urinary potassium m.eq 65.8 80.5 43.3 
Urinary inorganic phos 
phorus gm 834 . RRO 
Urinary ammonia nitrogen 
gm 533 64 636 
Blow J St ] | ‘ 
Serum sodium m.eq. pet 
iter 3 ) 3 
liter 139 41.! 139.4 
Serum chloride m.eq. per 
liter 100.5 106.1 95.8 


Serum potassium m.eq. per 
liter 1.9 52 6.3 
Serum carbon dioxide com 
bining power m.eq. per 


liter 28.5 ) 28.5 
Blood non-protein nitrogen 

mg. per 100 c.c. 35 33 34 
Blood Sugar nig per 100 

Cc. 93 88 91 
lotal serum protein gm. per 

100 c.c. 7.11 6.¢ 6.64 
Hematocrit: per cent volume 

of packed cells 46.2 13.3 46.2 


* 


suggests the possibility that progesterone, or progesterone in addition to 


estrogens, is more effective than the estrogens alone. In experimental 
studies ° it has been demonstrated that the effect of progesterone on electro 
lyte balance resembles more closely the effect of adrenal cortical hormone than 
the increased survival period 





either estrone or testosterone. Furthermore. 


of adrenalectomized animals treated with progesterone,’* suggests that pro- 
vesterone has a significant sodium and chloride-retaining effect, since pro- 

longation of the survival period of these animals parallels closely the ability 
» maintain electrolyte balance. 

It appears unlikely that an increase-over-normal in the secretion of sex 
hormones is the factor responsible for the premenstrual edema noted in these 
atients. The absence of edema in most normal patients, and the greatly 
ncreased retention of electrolytes which was observed in patients suffering 
trom complications which favored the accumulation of excessive quantities 
ft fluid, suggest that premenstrual edema is probably the result of normal 


yclical changes in sex hormone secretion acting as a precipitating factor in 
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patients with some underlying change which predisposes to excessive reten- 
tion of sodium, chloride and water. 


SUMMARY 


In normal women cyclical changes in female sex hormone excretion were 
observed to be associated with striking changes in the excretion of sodium, 
chloride and water. Similar changes were also observed in a patient who 
had been hysterectomized several years previously. In a patient who had 
had both ovaries and uterus removed 18 months previous to this study no 
cyclical change in sex hormone excretion or electrolyte balance was noted 
during a period of 30 days. 

In obese patients a transient gain in weight was occasionally observed 
during a weight-reducing regimen. In some instances, the gain in weight 
could be accounted for by a premenstrual retention of sodium, chloride and 
water. <A retention of sodium, chloride and water also occurred during th« 
premenstrual period of patients suffering from disorders which predisposed 
to fluid accumulation such as nephritis, cirrhosis of the liver with ascites, 
hypoproteinemia, and obstruction to venous or lymphatic circulation. Un 
less fully appreciated, the premenstrual retention of fluid in these patients 
could be mistaken for an exacerbation of the underlying disease. 

Although retention of an appreciable quantity of sodium, chloride and 
water occurred during the initial period of testosterone propionate therapy, 
edema was neither a frequent nor striking complication of male sex hormone 
therapy. 

Desoxycorticosterone acetate therapy has a very striking sodium, chlorid 
and water-retaining effect in normal subjects as well as in patients with 
Addison’s disease. Great care must be exercised in the use of this hormone 
clinically, if excessive retention of these electrolytes is to be avoided. 

Sodium chloride restriction and supplementary potassium medication 
were effective in moderating the sodium, chloride and water-retaining effect 
of both gonadal and adrenal cortical hormones. 


CONCLUSIONS 


The electrolyte balance of the body appears to be affected significantly by 
the steroid hormones of the gonads and adrenal cortex. Under certain 
conditions, these hormones may act as precipitating factors in the produc 
tion of edema. Careful restriction of sodium chloride intake combined with 
supplementary potassium medication provides effective therapy in preventing 
or ameliorating the edema. Such therapy should not be used indis 
criminantly. 

The authors are indebted to Miss Mildred Caldwell, Supervisor of the Metabo! 
ism Ward, Miss Elizabeth Olsen, Dietician-in-Charge of the Metabolism Ward, M1 
Howard F. Conn and Drs. Daniel Kuhlmann and R. Palmer Howard for their con 
tinued assistance and codperation. 
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DILANTIN SODIUM: ITS INFLUENCE ON CONDUCT 
AND ON PSYCHOMETRIC RATINGS OF 
INSTITUTIONALIZED EPILEPTICS * 


By ALEXANDER T. Ross, M.D., Jndianapolis, Indiana, and ViRGINIA 
Jackson, A.B., Caro, Michigan 


Reports on the effectiveness of sodium diphenyl hydantoinate (dilantin 
sodium) in epilepsy have accumulated rapidly since Merritt and Putnam 
inaugurated the use of the drug in 1938. Naturally most interest has de- 
volved upon its use in the control of convulsions and upon its toxic effects— 
rash, anorexia, nausea, vomiting, ataxia, gingivitis,” and to a less extent 
delusions, hallucinations, prolonged confusion, agitation, depression, irri- 
tability, and suspiciousness.* * The toxic effects apparently are manifested 
earlier, more frequently, and more severely in patients over 40 years of age, 
and consequently the drug would seem to be of less danger in younger and 
better preserved individuals.° 

In consonance with the alleviation of seizures almost all reports on 
dilantin sodium remark on the improvement in behavior, well-being, co- 
operation, alertness, general attitude, irritability, temperament, and person 
ality of many patients.* * ° **° 

We have been particularly interested in the effects of the drug on con 
duct, as well as on any change that might be reflected in intelligence and 
performance tests. For this study we have used 73 patients at the Caro 
State Hospital for Epileptics who have received dilantin sodium over a 
period of 12 to 18 months. The dosage ranged from 0.1 gm. (gr. 14%) to 
0.5 gm. (gr. 742) daily, depending upon anticonvulsant effects. The vast 
majority of patients were between 17 and 30 years of age, the youngest 
being 11 and the oldest 51 years. By “ conduct”’ we included behavior, 
irritability, alertness, initiative, interest, general attitude, and cooperation, 
taking the sum total of these factors as determining the effect of the drug. 
The 1937 Revised Stanford-Binet was used for the determination of the 
intelligence quotient, and Grace Arthur’s Point Scale of Performance Test 
for the performance quotient. On 55 of the subjects the intelligence quo 
tient was compared with that obtained prior to the use of dilantin sodium, 
and on 25 the performance quotient was so compared. 

Using the classification of the epilepsies adopted by the National Asso- 
ciation for the Study of Epilepsy, we divided the patients into the following 
groups: 29 with idiopathic epilepsy ; 25 whose epilepsy is a manifestation of 
cerebral agenesis; 12 whose convulsions reflect a previous meningo-ence- 
phalitis ; and 7 whose epilepsy is ascribed to cerebral trauma. 

Our results are summarized in the accompanying table. 


* Received for publication May 6, 1940. 
From the Caro State Hospital for Epileptics, R. L. Dixon, M.D., Superintendent. 


770 

















DILANTIN SODIUM 771 


TABLE | 
Id png I cept Frese 

Number of patients 29 25 12 7 
Monthly seizure average of group before medication 510 | 666 398 215 
Monthly seizure average of group during medication 87 153 154 42 
Seizures decreased 75% or more 20 15 5 6 
Seizures decreased 50°-—75% 5 4 5 0 
Seizures decreased 25%-50°, 2 5 0 0 
Seizures unimproved or increased 2 1 ) 
Conduct improved 14 i) 3 3 
Conduct unchanged 14 15 7 | 
Conduct worsened l l ) 0 
Rechecks 1937 Revised Binet 26 17 7 5 
1.Q. raised over 10 points 6 1 1 0 
1.Q. decreased over 10 points 4 0 1 0 
Rechecks Grace Arthur 13 5 $ 3 
P.Q. raised over 10 points } 1 3 ] 

1 ) 0 0 


P.Q. decreased over 10 points 


The most striking feature is that in over 65 per cent of the patients the 
seizure incidence was reduced 75 per cent or more. ‘The least reduction 
occurred in the encephalitic group, whereas the greatest was in the small 
traumatic group. 

In a little less than one-half of the patients there was improvement in 
conduct. Here again the encephalitic group was less responsive than the 
others. One patient with idiopathic epilepsy, whose seizures were almost 
totally controlled, exhibited remarkable improvement in behavior, interest, 
and cooperation. Dilantin was withdrawn and, though he has had no re- 
currence of convulsions, he has returned to his former vituperative, surly, 
resistive manner. In another idiopathic epileptic, whose convulsions were 
quite well controlled by the drug, there was a repetitious occurrence of dis- 
turbed periods marked by paranoid ideas, auditory hallucinations, assaultive- 
ness, and general battering-ram tactics. When dilantin was discontinued he 
again became the rather ingratiating, docile person he had been before the 
drug was administered, despite a sharp increase in the number of convulsions. 
In three patients the conduct change consisted of increased irritability, 
querulousness, and suspiciousness. Seizures had been considerably reduced 
in two of these boys, and increased a few in the other. 

The comparison of psychometric results before and after dilantin admin- 
istration was interesting. Although in comparing test results a variation 
of over 5 points is considered significant, we have selected a range of 10 
points as being more indicative of a worthwhile variation between the former 
and latter determinations. The intelligence quotient was raised over 10 
points in six idiopathic epileptics and reduced over 10 points in four others. 
All but one of these 10 individuals had a pronounced diminution in seizure 
incidence. One each of the agenesis group and of the encephalitic group 
likewise raised their intelligence quotients consonantal to a marked reduction 


in seizures. The improvement in intelligence rating was not confined to any 
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particular field—in some patients greatest improvement was shown in mem 
ory, in others reasoning and planning, in still others recognition of verbal 
absurdities. 

On the Grace Arthur Performance Scale nine patients raised their quo 
tients over 10 points, three of them from 30 to 44 points, while three reduced 
theirs. Eleven of the 12 had experienced a marked reduction in seizures ; 
the twelfth had only a slight drop but scored a rise of 44 points in per 
formance quotient. The improvement was mainly manifested by quicker 
perception, better planning, and speedier execution of the tests. 


DISCUSSION 


In evaluating the effects of any medicinal agent in the treatment of in 
stitutionalized epileptics, certain intangible factors must be considered. Sug- 
gestion plays a role, but we believe we have extended the trial period long 
enough (12 to 18 months) to eliminate this factor. Environment must b 
taken into consideration, for most epileptics living in overcrowded institu- 
tional quarters and with the average mentality of such intramural patients, 
are irritable, explosive, and easily disquieted under certain circumstances. 
One or two uncooperative, aggressive individuals can upset an entire group 
Perhaps more of our patients would have shown improvement in conduct 
had they been in an environment free of overcrowding, tension, restlessness, 
and distraction. Nevertheless, they had all been in the institution long 
enough to have become adjusted to their surroundings and the attendant dis 
turbances. We believe, therefore, that in this study too great weight need 
not be placed upon the effect of environment. Another possibility is that the 
improvement was spontaneous since we know that sometimes for no apparent 
reason some epileptics will gradually have fewer and fewer seizures and 
maintain a stationary level of deportment and intellectual activity. Our 
study group is too large to suggest that most of the improvement could b« 
so explained. 

Undoubtedly much of the betterment in conduct was due to the pro 
nounced reduction in the number of seizures, giving these patients a greater 
feeling of security, lessening the hazards of attacks, and producing a sens¢ 
of well-being and possibly elation. While this may be so, there were just 
about as many instances where a similar reduction of attacks was obtained 
in essentially the same types of individuals without producing an appreciable 
change in conduct. We have no explanation for this discrepancy. 

One might expect that with the heightening of interest, initiative, and 
alertness shown by many of the patients, their intelligence ratings would be 
raised. ‘They actually give the impression of being more intelligent than at 
the beginning of treatment. However, this appearance is deceptive for ther 
obtained practically a balance between raised and lowered intelligence ratings 
in the face of equivalent seizure reduction. ‘These results agree essentiall) 
with those reported by Fetterman * who found that dilantin showed no un 
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favorable influence on intelligence or learning ability, and remarked that 
the intelligence ratings in his group of cases have been as good as, if not 
slightly better than, tests made in previous years 

Perhaps a little more weight can be attached to the raising of the per- 
formance quotient in nine patients while it was lowered in only three in spite 
of the fact that seizures were reduced in all of them. Probably the effect 
of the drug in lessening seizures, promoting confidence, a feeling of well- 
being, alertness, and initiative “‘ removed the brakes,’ so to speak, from the 
patient’s latent performance ability and gave a truer index of his capacity. 


SUMMARY AND CONCLUSIONS 


Twenty-nine chronic idiopathic epileptics and 44 patients with sympto- 
matic epilepsy who have received dilantin sodium over a period of 12 to 18 
months were observed from the standpoint of the drug’s value in controlling 
seizures, its influence on conduct, its effect on psychometric ratings, and its 
relative value in the different groups of epilepsy. 


1. About 65 per cent had a very marked reduction of seizure incidence. 
2. About 50 per cent showed an improvement in conduct. This occurred 
in patients who had a pronounced diminution in the number of seizures, but 
as many showed no such improvement despite an equal reduction of attacks. 
We do not attempt to explain this fact. 

3. There was no significant influence on intelligence ratings. 

4. Performance ratings were raised appreciably in a small percentage of 
patients. The drug seemed to have a greater beneficial effect in this ca- 
pacity than on intelligence. 

5. There did not appear to be a definitely greater responsiveness to the 
drug by one group of epileptics over another. 
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THE BLOOD SEDIMENTATION TEST AS A ROUTINE 
DIAGNOSTIC PROCEDURE; A CLINICAL 
EVALUATION OF 2063 CASES * 


By I. B. Acnor, M.D., Atlanta, Georgia 


THE blood sedimentation test, one of the oldest and simplest of the lab 
oratory procedures, was reéstablished as a test for pregnancy by Fahraeus 
in 1918. Although the specificity of the test for pregnancy was soon dis 
proved, the procedure has received much attention since that time. In this 
country it has been used most frequently as a special rather than as a routin 
procedure. 

The larger portion of the literature dealing with the sedimentation test 
has been concerned with the factors influencing the rate, the various methods 
of determination, and the results obtained from the use of the test in certai 
Few authors have recorded observations based upon the routin 


diseases. 
Cutler ° reported his experience with the sedimentatior 


use of the test. 
test based upon the study of 5,000 cases observed in hospital, dispensary, 
and office practice. Schattenberg*® used the sedimentation test as a routin 
procedure in 1,100 cases consisting of applicants for health cards in the 
Dallas City Health Department, and patients in the outpatient dispensary ot 
Baylor University. Gallagher * performed the test routinely in 685 cases 
as a part of the yearly health examination of preparatory school students 
Wintrobe ° used the test as a routine procedure in 767 cases in the diag 
nostic clinic of the Johns Hopkins Hospital. These authors agreed that the 
routine blood sedimentation test was of value. 
the value of the sedimentation test as a routine procedure, but without 


Other authors have stressed 


supporting evidence. 
MATERIAL AND METHODS 


Material. The present study is based upon a survey of the records o1 
2,063 patients observed in the Diagnostic Hospital of the New England 
Medical Center. The blood sedimentation test was performed as a routine 
procedure. ‘The purpose of this study is an evaluation of the test in thes: 
cases. The patients were all hospital cases and represented all types of dis 
ease. As shown in table 1, the group was composed largely of adults, and 
only cases which had been completely studied were included. 

Methods. ‘The blood sedimentation tests were performed by a modi 
fication of the Westergren method,® which differed from the original on! 
in that 5 per cent sodium citrate solution was used as the anticoagulant 
Throughout the study the rate for a given patient was the routine admissi 


* Received for publication October 28, 1939. 
From the Joseph H. Pratt Diagnostic Hospital. 
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rate, determined on blood obtained on the first morning of hospitalization, 
the patient having been without food for at least eight hours. The test was 


begun within 30 minutes of the time of the collection of the blood. The 


TABLE I 


Age and Sex Distribution of Cases 








Age Male mat Total 
1-10 S 4 12 
11-20 92 19 11 
21-30 124 76 300 
31-40 153 20) 355 
50 196 33 429 
51-60 217 183 400 
61-70 156 125 281 
714 44 3] 75 
Totals 990) 1073 2063 
48° 52 


tube was not allowed to vary from the exact vertical position; the rack stood 


at room temperature; and the rate was determined at the end of 20 minutes, 
one hour, and two hours. 

In this study the one hour determination was considered to be the sig- 
The 20 minute figure was helpful in discovering certain 
hour determination was 


nificant value. 
technical errors, leaking and clotting. The two 
useful as a check on the one hour figure. Except in cases showing a very 
rapid rate, the sedimentation at the end of one hour represented from 40 to 


60 per cent of the value at the end of two hours. In a few cases the one 


hour level amounted to 20 per cent or less of the two hour figure. In these 
cases, a repetition of the test gave the more usual relationship. 
Normal I|alues. There is no complete agreement as to the normal sedi 


mentation rate, even by the same method of determination. \Vestergren ‘ 
in 1921 expressed the opinion that a rate of 10 millimeters in an hour was 
definitely pathological. In our series a sedimentation rate of more than 
20 millimeters in one hour has been considered abnormal. The selection of 
this value was based upon a consideration of the literature and the experience 


of those who studied these individual cases. It corresponds independently 


to the value advocated by Bannick et al.* Arbitrarily, the cases were di 
vided into the following groups. 

Group I. Normal Sedimentation Rate—rates from zero to 15 milli 
meters at the end of one hour. 

Group II. Borderline Sedimentation Rate—rates from 16 to 20 milli 
meters at the end of one hour. 

Group IIT. Slightly Elevated Sedimentation Rate—rates from 21 to 


millimeters at the end of one hour. 
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30 millimeters at the end of one hour. 
Table 2 shows the distribution of the sedimentation rates. 


TABLE II 


Distribution of the Sedimentation Rates 





Definitely Elevated Sedimentation Rate—rates greater that 











Sedimentation—mm. per hr. on 
Total Total 
Sex ~ — — Pea Elevated 
| & ] oe Rates 
0-15 16-20 21-30 31 
WI Sb cee oy 560 76 99 255 990 354 
| 56.6°% 7.6% 10°; 25.8% 35.89, 
| 
Female 611 114 124 224 1073 348 
57.0% 10.6% 3 Bye 20.9% 32.49 
F ‘emis ee ones oe aaa masa : ~ a 
Totals .| 1171 190 | 223 479 2063 702 
9.2% 10.8% | 23.3% 34.1% 


DISCUSSION OF RESULTS 


Blood counts, urinalyses, and serological tests for syphilis ar 
The purpose of this 


Results. 
widely employed as routine diagnostic procedures. 
study is to indicate that the blood sedimentation test is important enough 
to be similarly employed even though it is non-specific. 

In this series there were 176 cases, 8.5 per cent, showing changes in the 
serologic reactions of the blood, Wassermann, Hinton and Kahn tests hav 
ing been performed. Similarly, there were 331 cases, 16 per cent, showing 
an abnormal blood count which gave specific information leading to th 
detection of the particular disease. Also, 207 cases, 10 per cent, were found 
to have some disease in which the urinalysis had given specific information 
leading to a diagnosis. ‘Therefore, in 34.5 per cent of our cases the gen 
erally employed routine diagnostic tests were of specific value. On the 
other hand, a total of 702 cases, 34.1 per cent, showed an increased sedi 
mentation rate, which, though not specifically, yet definitely indicated the 
presence of disease. However, these cases must be further analyzed to 
determine more accurately the value of the information obtained by the us 
of the sedimentation test as a routine diagnostic procedure. 

Relationship of the Sedimentation Rate to the Diagnosis. 
were divided into a group presenting no evidence of an organic disease, 
which may be considered as “ negative’; and a group showing definite evi- 
dence of disease, which may be considered as “ positive.” This division was 
based upon the discharge diagnosis as recorded on the case record, grouped 
according to the “ Standard Classified Nomenclature of Disease.” ° Ther: 
was no doubt in the minds of the observers as to the absence of evidence of 
group. Insignificant organic disease, 


The cases 


organic disease in the “ negative ” 
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however, was present in some portion of the cases classified as “ positive.” 
fable 3 shows the distribution of the cases according to these groups, and 
the sedimentation rates in each group. 


TABLE III 


Distribution of the Sedimentation Rates in Relation to Diagnosis 


Sedimentation—n per hr 

og Total 

Total 1 oe 
Sex : Elevated 

' _ } tes 

0-15 16-20 21-30 . 

Diagnosis ‘‘ Positive 

Male 380 67 98 255 800 353 
47.5% 8.3 12.3 31.9 44.29, 

Female 330 91 109 219 749 328 
44.1% 13.6% 14.79 27.697 42.39% 

rotals. 710 158 207 474 1549 681 
45.9°7 10.2% 13.3° 30.6° 43.9% 

Diagnosis ‘‘ Negative”’ 
. Male 180 9 1 0 190 ] 
94.87 4.7° 0.5 0.5¢ 
l 

Female 281 23 15 5 324 20 
86.7, 7.0°, 4.8 15° 6.3% 

lotals 461 32 16 5 514 21 

89.70, 6.2°, 31 0.9 4 0° 


Significance of an Elevated Sedimentation Rate in Diagnosis. In the 
group of cases in which no evidence of organic disease was discovered, 
there were five cases in which the sedimentation rate was more than 30 
millimeters in one hour, and 16 cases in which it was between 21 and 30 
millimeters. In Cutler’s series* of 177 cases with an elevated rate, only 
cight cases showed no disease (4.5 per cent). Wintrobe° also mentioned 


2 
. that there were 31 of 136 cases (22.7 per cent) in which increased sedi 
: mentation rates were present, and were not adequately explained by th 
lings on examination of the patient. However, many of his patients wer¢ 
. seen on only one occasion. Gallagher * reported five cases among 685 (0.7 
per cent) in which there was an unexplained, slightly accelerated rate. 
Schattenberg,® on the other hand, found that some disease process was the 
, ‘ause for every accelerated sedimentation rat 


Che records of these 21 patients without evidence of organic disease but 
with an increased sedimentation rate were subjected to a more careful study 
‘most striking fact was the presence of only one male in the group. He 

; found to have a sedimentation rate of 23 millimeters in one hour, and 

is discharged as a case of unclassified psychosis. However, he gave a 
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history of having been treated in a tuberculosis sanatorium for 18 months 
a few years before. While examination of the chest and of the sputum was 
negative, it is conceivable that tuberculosis may have accounted for the rapid 
sedimentation rate. 

Of the five cases with a definitely elevated rate (over 30 millimeters in 
one hour) three were discharged as cases of simple obesity; two were dis 
charged with the diagnosis of psychoneurosis. One of the patients with a 
diagnosis of psychoneurosis on discharge gave a history of painful swellings 
of the shoulder, arm, and hand, which had disappeared shortly before admis 
sion. The other patient was apparently normal except for what was 
thought to be a benign essential hypertension. 

Of the 15 women with slightly elevated sedimentation rates, nine wer« 
discharged with a diagnosis of obesity, five as psychoneuroses and one wit! 
no evidence of disease. Of the cases of obesity, one gave a history of a 
subsiding thrombophlebitis on admission, and another was subsequently 
found to have been eight weeks’ pregnant at the time of study. Of the five 
discharged as psychoneuroses, one showed diverticula of the colon, another 
had mild hypochromic microcytic anemia, and a third had a mild synovitis 
of the right wrist. The fourth patient had undergone extensive dental ex 
tractions a few weeks before admission, and the fifth had a fracture of the 
tibia, which had been reduced two weeks before admission. The patient 
discharged without evidence of disease was recovering from a severe infec 
tion of the upper respiratory tract at the time of admission. 

Therefore, of the 21 cases with increased sedimentation rates, but with 
out evidence of disease, detailed study of the records raised some doubt as 
to the absolute lack of explanation in 11 cases. The other 10 were con 
sidered to be cases of simple obesity. There is no apparent association of 
obesity and increased sedimentation rate, but the coincidence is noted. 

Relationship of the Actual Sedimentation Rate to the Expected Rat 
Certain organic diseases seldom produce an increase in the blood sedimenta 
tion rate. Other diseases, usually found to have an increase in the sedi 
mentation rate, may be present in a given case without acceleration of the 
sedimentation rate. lor example, a patient with rheumatic heart disease, 
but without evidence of rheumatic activity, would be considered to have a 
disease in which the sedimentation rate would be expected to be normal! 
For practical purposes, such a diagnosis might be considered a negative 
diagnosis in so far as the sedimentation rate was concerned. 

Accordingly, the group of 1549 cases previously designated as having 
shown evidence of organic disease was subdivided into a group in which 
evidence of a disease usually associated with an increased sedimentation 
rate was discovered, and a group in which evidence of such a disease was 
lacking. The general table, as compiled by Cutler,” and modified by Bar 
nick,’® was used as a basis for this division. Consideration was also given 
to the findings of other authors, who studied the sedimentation rate in sp 
cific diseases. In general, accelerated rates were expected in chronic ai 
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acute infections, malignancy, localized suppurations, and tuberculosis. Nor 
mal sedimentation rates were expected in simple catarrhal inflammations, 
chronic ulcerations, metabolic diseases, chronic valvular disease of the heart 
and allergic diseases. Table 4 shows the result of this division, and the 
relationship of the blood sedimentation rates to each of these groups 


TABLE I\ 
Relationship of the Expected Sedimentation Rate to the Ac tual Rate 
Sedimentatior mm. per | Total 
Sex : Elevated 
° : R 
0-15 16-20 1-30 31 
Normal Sedimentation Rate Expected 
Male 293 35 27 4 359 31 
81.66; 9.7 7.5 1.2 8.7 
Female 278 48 42 12 380 54 
73.1% 12.6°, 11.0° 3.39, 14.3° 
lotals 571 83 69 16 739 85 
77.2¢; 11.2 9.3° 5 11.6°, 
Increased Sedimentation Rate Expected 
Male 87 32 71 251 441 322 
19.7°, 7.26 16.1° 57.0 cae. 
Female 52 43 67 207 369 274 
14.1°, 11.7 18.1° 56.1 74.2° 
lotals 139 75 138 458 810 596 
17.1% 9.4! 17.0 56.5 73.5 


There is general agreement that a normal sedimentation rate does not 
rule out disease. In our series 868 cases, 56.1 per cent of the 1549 cases 
with evidence of an organic disease, showed a normal sedimentation rate. 
'ven in the group of 810 cases with evidence of an organic disease usually 
associated with an increased sedimentation rate, 214 cases, 26.5 per cent, 
showed a normal rate. These findings are not entirely in agreement with 
other reports in the literature. Hirsh,"' in a series of 205 determinations 
in cases in which the blood sedimentation rate was expected to be elevated, 
reported that every case showed an elevated rate. Wintrobe '* expressed the 
opinion that normal rate was rarely found in the presence of organic dis- 
ease. In 444 cases in which the corrected sedimentation rate was normal, 
manifest organic disease was found in only eight instances (1.8 per cent). 
However, he mentioned high values in a number of cases of infection in 
which a slight increase was expected. Cutler’ also stressed the rarity of 


the normal sedimentation rate in the presence of clinically active disease. 
On the other hand, few of the studies dealing with the sedimentation rate 
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in specific diseases show invariable increase in the sedimentation rate in any 
single disease. Even in active pulmonary tuberculosis, 7.35 per cent of 
2,000 cases showed a normal sedimentation rate.** The following cases 
are examples of those in which an elevated rate was expected, and a normal 


rate obtained. 

Case 1. L.O., a widow, aged 59, entered the Diagnostic Hospital on January 25 
1937. She had been in good health prior to July 1935, when she noticed a mass in 
her left breast. One year later she consulted a physician; a radical mastectomy was 
performed; and the structure of the growth showed it to be scirrhous carcinoma 
In November 1936, four months after the operation, she noted several masses in thi 
region of the scar. There had been no weight loss, or other complaints. 

Examination revealed numerous hard, non-tender,. nodular masses lying along the 
There was no localized tenderness. There were several small, firm, 
The examination was otherwise negative, and no 
There was no anemia. The blood sedi 
(Incidently, many of our unexpectedly 


operative scar. 
supraclavicular nodes on the left. 
evidence of other metastases was noted. 
mentation rate was 5 millimeters in one hour. 

normal rates appeared in patients with cancer.) 

Case 2. I. L., a single male, aged 29, was admitted to the Diagnostic Hospital 
on Oct. 11, 1932, complaining of slight non-productive cough, a loss of 10 Ibs. in 
weight, easy fatigability, and increased irritability. A year and a half previously he 
had been told that he had an arrested tuberculosis. Physical examination was 
negative with the exception of evidence of weight loss. Roentgen-ray examina 
tion of the chest showed a moderately extensive parenchymal involvement at the apex 
of the right lung. There was no clinical or laboratory evidence of activity. The 
blood sedimentation rate was 2 millimeters in one hour on two occasions. He gained 
20 pounds during one month, and was discharged. 

He returned to the Hospital on June 2, 1937. He had been well until a few 
months before admission, when he had an occasional slight elevation of temperature 
The physical examination was again negative. Roentgen-ray examination showed an 
active lesion in the apex of the left lung, which had not been present at the time ot 
the first examination. Over a period of two months this infiltration showed definit: 
regression, confirming the diagnosis of an active process at the time of admission 
The blood sedimentation rate was not above four millimeters in one hour, on fout 


determinations. 


‘There were, of course, cases in which the sedimentation rate was ek 
vated, but a normal sedimentation rate would have been predicted following 
the admission history and physical examination. In many cases this fact 
led to a more extensive search, and evidence of a disease usually associated 
with an increased sedimentation rate was found. It is in just these cases 
that the routine blood sedimentation test is of great help, since an unex 
pectedly elevated rate leads to a more intensive search for evidence of dis 
ease, 

Significance of an Elevated Sedimentation Rate in Relationship to th 
Type of Disease. Elevation of the blood sedimentation rate in a case i! 
which there is no evidence of an organic disease usually associated with suc] 
an increase may be as misleading as an elevated rate in a case without evi 
dence of disease. In our series there were 738 cases of organic disease of 
a type usually associated with a normal sedimentation rate. In this group 
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85 cases, 11.6 per cent, showed an increased sedimentation rate. In a 
similar group of cases, Hirsh reported that of 283 determinations that 
should have given a normal rate, only 11 (3.8 per cent) showed accelerated 
rates. Wintrobe ** observed that in a number of instances of infection in 
which slight or moderate increases were expected, high values were obtained. 

The records of the 16 patients with definitely elevated rates were re- 
viewed. The fact that only four were males is again striking. Of the 16 
cases, organic disease was present in 14. One patient was a 14 year old girl, 
discharged with a diagnosis of “‘lumbago,” and the second will be discussed 
in more detail below. Of the remainder, 12 were discharged with a diag- 
nosis of either hypertensive cardiovascular disease, or arteriosclerotic heart 
disease. Cases of this type were placed in the group in which rapid sedi 
mentation rates were not expected largely on the basis of the variation of 
opinion as to the expected rate, as summarized by Wood."* Certainly some 
of these cases belong in the group in which rapid rates would be expected, 
according to his findings. 

As noted above, an increased sedimentation rate occurred in 21 cases in 
which no evidence of organic disease was discovered, and in 85 cases in 
which evidence of an organic disease usually associated with a normal sedi- 
mentation rate was found. These two groups represent 106 cases, 5 per 
cent of the series, in which an increased sedimentation rate was misleading. 
Therefore, in our series, a sedimentation rate of more than 20 millimeters 
in one hour was indicative of an organic disease of a type usually asso- 
ciated with an increased sedimentation rate in 95 per cent of the cases. The 
following examples are representative of the group in which no evidence of 


an organic disease usually associated with an increased sedimentation rate 


was discovered, but in which the rate was increased 


Case 3. D. S., a widow, aged 67, entered the Diagnostic Hospital on April 30, 
1934, complaining of abdominal pain following meals, which had been present for one 


year. There had been occasional vomiting, constipation, dyspnea on exertion, and 
nocturia for several years. There was slight upper abdominal tenderness, and the 
blood pressure was 210 mm. mercury systolic and 120 mm. diastolic. The red blood 
cells numbered 3.7 million per cubic millimeter of blood, and there was slight leuko 


ytosis. The urine contained a small amount of albumin. Study of the colon fol- 


wing a barium enema showed diverticuli of the sigmoid colon. Study of the 


mach, small intestine, and gall-bladder was negative. The blood sedimentation rate 
is 118 millimeters in one hour. She was discharged on May 16, 1934. None of the 


] 


dings would explain such a greatly elevated sedimentation rate. 

Case 4. V.L., a single male, aged 38, was admitted to the Diagnostic Hospital 
April 24, 1936 complaining of pain in the lower abdomen. Two days before 
mission he developed mid-abdominal pain which shifted to the right lower quadrant 
the abdomen. There had been no nausea, and several bowel movements followed 


¢ ] re m4 . © m4 + > - - ™ 

i laxative. On admission the temperature was 99.2 degrees; there was a moderate 
7 al pes cee > - 4 ~ ve : ; rc 4 4 
eukocytosis; and the sedimentation rate was 39 millimeters in one hour. There was 


al tenderness on pressure in the right lower quadrant of the abdomen 
He was observed for several days. On the second day the temperature was nor- 
|; the pain had disappeared; and the white blood cell count had declined. However, 





782 E. B. AGNOR 


the sedimentation rate had increased to 43 millimeters in an hour. Four days after 
admission he was feeling perfectly well, the temperature and white blood cell count 
were normal, but the sedimentation rate remained unchanged. On the fifth day 
roentgen-ray examination of the gastrointestinal tract showed no unusual findings, but 
the sedimentation rate had risen to 65 millimeters in one hour. He was discharged 
with a diagnosis of subsiding appendicitis and was kept under observation. 

On May 5, one week after discharge, he was feeling well. There was slight 
leukocytosis, and the sedimentation rate was 36 millimeters in one hour. On May 28 
his appendix was removed. There was no evidence of other intra-abdominal disease 
and the appendix showed changes in structure consistent with a diagnosis of sub 
siding acute inflammation. 

The patient has remained well up to the present time. It has been emphasize 
by Lesser and Goldberger }*® that the sedimentation rate in appendicitis is not 1 
creased, and no evidence of other disease usually associated with an increased sed 
mentation rate was discovered in this case. 


The Sedimentation Rate in Cases in Which Other Routine Laborato 
Procedures Were Negative. Certain cases showed normal results on all of 
the following routine laboratory procedures: Hinton, \Wassermann, and 
Kahn tests, urinalysis, and white blood cell count. These cases, 1063 in all, 
were divided into “ positive ’’ and “ negative ’’ groups according to diagnosis, 
and the blood sedimentation rates were related to the two groups, as show! 


in table 5. 
TABLE V 


Relationship of the Sedimentation Rate to the Diagnosis in Cases in Which Other 
Routine Procedures Were Negative 


Sedimentation—mm. per hr. 1 


Sex a - — - na Elev ited 
0-15 | 16-20 21-30 314 meee 
Diagnosis Positive 
Male : aay 187 36 34 77 334 111 
55.9% 10.7 10.1% 23.3 33.4 
Female i391 | 47 #+'|~ 52 63 343 115 
$2.79, 13.7% 15.19 18.50 | 33.6‘ 
Totals ; 368 83 86 140 677 226 
54.3% 12.2% 12.7% 20.8°; 33.5° 
Diagnosis Negative 
Didie...... ; 146 6 1 0 153 1 
95.4¢ 3.9% 0.7% | | 0.7 
| 
SS eee 212 12 6 3 33 9 
91.0% 5.1% | 2.6% | 1.3% 3.9 
Totals ; . 358 18 7 3 386 10 
92.7% 4.6% 1.80 0.9 27 
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The blood sedimentation rate was elevated in 226 of the group of 1,063 
cases showing negative results on other routine laboratory procedures, 10.9 
per cent of the entire series. It seems reasonable to conclude that, in these 
cases, the presence of disease would have been overlooked, from a laboratory 
standpoint, if the blood sedimentation test had not been performed as a 
routine diagnostic procedure. Ten cases of the group, 0.5 per cent of the 
entire series, showed an increased rate but no discovered evidence of organic 
disease. 

Relationship of the Blood Sedimentation Rate to Anemia. Inrecent years 
much emphasis has been placed on the necessity for correction of the sedi- 
mentation rate for anemia. Several methods for determination of the sedi- 
mentation rate have been advocated because of the relative ease with which 
they may be corrected for anemia.’* '* ‘There is agreement that, in general, 
the sedimentation rate bears an inverse proportion to the volume percentage 
of the red blood cells. Wintrobe ° and Bannick et al.,° among others, have 
pointed out that the “corrected ’’ sedimentation rate may be misleading, in 
a case in which the uncorrected rate may be given a more nearly correct 
index of the condition of the patient. Gregg ** reported the results of sedi- 
mentation tests on rabbits made anemic by bleeding, and found that they 
were less rapid than the values derived from the dilution experiments upon 
which charts for correction of the sedimentation rate for anemia are based. 
Bannick et al.* observed that the sedimentation rates in cases of bleeding 
from duodenal ulcer were usually not increased as much as the degree of 
anemia would have led one to expect. Bouton *’ concluded that in a case 
with anemia with essentially normal findings otherwise but with a definitely 
pathological sedimentation curve, the true disease had not been determined 
and was of serious nature. He also advanced the interesting idea that 
correction for anemia gives a false accuracy to a procedure which is essen- 
tially non-specific and which yields only approximate values. Cutler et al.*° 
concluded from a critical appraisal of both experimental and clinical obser- 
vations that anemia has little to do with the phenomenon of blood sedimen- 
tation. Our findings are in agreement with this statement. 

The sedimentation rates in our series had not been corrected for anemia. 
The non-specific nature of the phenomenon had been recognized, and the 
blood sedimentation test had been considered as something of a “ laboratory 
impression.” In a diagnostic study the presence of anemia was considered 
to be of importance, either as the primary disease or as a manifestation of 
the primary disease. Therefore, a rapid sedimentation rate reflecting the 
presence of anemia alone is of importance when the test is used as a routine 
procedure. Also, the added complexity of the test, if correction of anemia 
is considered essential, is probably responsible in part for the infrequency 
with which the test is used as a routine laboratory procedure. In our series 

t cases there were 186 cases showing a definite anemia, that is, with less 


an 3.5 million erythrocytes per cubic millimeter of blood. The sedimenta 
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tion rates in these cases were related to the degree of anemia, and the results 
were tabulated in table 6. 

In the group of 186 cases showing a definite anemia, 69 cases, 37 per 
cent, showed a normal sedimentation rate. Even 7 of the 18 cases showing 


TABLE VI 


Relationship of the Sedimentation Rate to the Red Cell Count in Cases 
with Anemia 


| 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81+) Total 


Red Cell Count 0-10 | 11-20 | 21-30 
3,500,000 to 3,100,000...| 24 17 11 | 6 3 | 12 5 2 5 | 95 
3,000,000 to 2,600,000...) 5 | 8 | 10 | 4 i 3 3 0 10 | 44 
2,500,000 to 2,100,000...) 3 | 5 | 4 0 4 i 4 0 | 8 9 
2,000,000 and below.... 2 5 | 1 Ss 7 Ff | 1 1 0 4; 18 
Totals........... 34 | 35 | 26 | 13 9 17 13 2 | 37 | 186 


a red blood cell count of less than two million cells per cubic millimetet 
showed a normal sedimentation rate. These findings represent a strong 
argument against the necessity for the correction for anemia when the 
sedimentation test is used as a routine procedure. The following cases are 


examples of this group. 


Case 5. W. T., a white male, aged 66, was admitted to the Diagnostic Hospital 
on October 18, 1937, complaining of loss of appetite, weakness and jaundice of six 
months’ duration. Examination revealed a stuporous, emaciated, icteric, pallid man 
There was absence of the vibratory sense over the lower extremities; the tongue was 
smooth and red; and the spleen was not palpable. Laboratory studies showed a hista 
mine achlorhydria, a red blood cell count of 980,000 cells per cubic millimeter, and a 
hemoglobin level of 4.6 grams per 100 cubic centimeters of blood. There were nu 
merous macrocytes, and the red blood cells were hyperchromic. The serum proteins 
were 3.66 per cent, albumin 2.28 per cent, and globulin 1.38 per cent. The mean 
corpuscular volume was 113 cubic micra. The blood sedimentation rate was 7 
millimeters in one hour. He improved steadily under appropriate therapy with live: 
extract. 

Case 6. M.L., a white widow, aged 54, was admitted to the Diagnostic Hospital 
on September 1, 1937. Over a period of 18 months she had gradually developed 
weakness, anasarca and orthopnea. Her diet had been grossly deficient, consisting 
largely of bread, potatoes, and rice for two years. Examination revealed a palli: 
dyspneic, edematous woman. There was slight cardiac enlargement, marked edema 
of the feet and ascites. There were 1,560,000 red blood cells per cubic millimeter ot 
blood, and the hemoglobin level was 2.5 grams per 100 cubic centimeters of blood 
The mean corpuscular volume was 75 cubic micra. The blood sedimentation rate was 
18 millimeters in one hour. She showed striking improvement, with an adequate diet 


and iron. 


Relationship of the Sedimentation Rate to the White Blood Cell Count 
There is general agreement that variations in the total leukocyte count bea! 
no direct relationship to the sedimentation rate; but the average count is often 
slightly higher in cases with a rapid rate, because of the relationship of both 
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factors to a number of diseases.** ‘This partial parallelism has been used 
as an argument against the need for the use of the sedimentation test as a 
routine procedure. 

The cases in this series were divided into a group in which the white 
blood cell count was elevated and another in which the white cell count was 
normal. A count of more than 10,000 leukocytes per cubic millimeter of 
blood was considered abnormal.** ‘The sedimentation rates of the two 
groups of cases were then tabulated, and the results are shown in table 7. 


TABLE VII 
Relationship of the Leukocyte Count and Sedimentation Rate 


| Sedimentation Rates—mm. per hr. otal 
W.B.C. Count per Total Cases 
Cubic Millimeter era ; ‘ fi Cases | Elevated 
0-15 16-20 21-30 314 Rates 
10,000 or above..... 233 40 57 184 514 241 
45.3% 1.72% 11.19 35.9° 47.0° 
Below 10,000....... 938 140 176 295 1549 471 
60.5% 9.09, 11.3% 19.2% 30.59% 


This study showed that 47 per cent of the cases with an increased white 
cell count showed an increased sedimentation rate. However, 30 per cent 
of those with a normal white cell count showed an increased rate. This 
indicates that the apparent parallelism between increased sedimentation rate 
and increased white cell count is not sufficiently marked to permit the ex 
clusion of the one test when the other test is performed routinely. 

Relationship of the Sedimentation Rate to Sex. In considering the nor- 
mal sedimentation rate, it was formerly customary to assign a slightly higher 
rate to women than to men.’ Rourke and Ernstene ** expressed the opinion 
that the faster rate in women was due to the lower normal hematocrit value. 
Wintrobe** also stated that the difference was due largely to quantitative 
difference in the total number of cells. Our observations develop one fur- 
ther fact as regards the sedimentation rates in males and females, namely, 
that among females there are more misleading accelerated rates than among 
males. In all, 32 males, 3.2 per cent of the series, showed an increased rate 
when no evidence of an organic disease usually associated with an increased 
rate was discovered. Among the females, however, there were 74 such 

ises, 6.9 per cent of the group. 

The Sedimentation Rate in Occult Disease. One of the most important 
reasons for the use of the sedimentation test as a routine procedure is that 
t may call attention to the presence of more or less occult disease. The fol 

wing cases are illustrative: 


Case 7. M. P., a white, married male, aged 39, was admitted to the Diagnostic 
spital on April 27, 1935, complaining of pain in the back, abdominal pain, tiredness, 
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loss of weight, and numerous other symptoms. ‘The upper abdominal pain was the 
most constant symptom, coming on about five minutes after the taking of food. 
Tiredness was so marked that it was not alleviated by 18 hours of sleep. He had not 
been well since 1912, and had developed abdominal pain as early as 1918. Physical 
examination showed obesity and, with the exception of slight lower abdominal tender- 
The diagnosis at this time was psychoneurosis. 

All other studies, including 
The blood 


ness, was negative. 

The urine was normal, and there was no anemia. 
roentgen-ray examination of the gastrointestinal tract, were negative. 
sedimentation rate was 58 millimeters in one hour, and remained above 50 millimeters 
He complained of severe abdominal pain through- 


on four subsequent determinations. 
He was dis- 


out the period of observation, but without definite physical findings. 
charged on May 3, 1935. It was thought that most of his symptoms were due to 
psychoneurosis, but, because of the increased sedimentation rate, the question ot 
retroperitoneal abscess or neoplastic growth was raised, and an interval study was 
advised. 

Two days after discharge, the patient experienced more severe abdominal pain, 
and a mass was palpated in the left upper quadrant of the abdomen. Laparotomy 
showed a large carcinoma of the tail of the pancreas which involved the neighboring 
peritoneum and contained a large recent hemorrhage. 

Case 8. E. L., a Russian male, aged 47, was admitted to the Diagnostic Hos- 
pital on May 25, 1933 complaining of abdominal cramps. He had noticed abdominal 
distention and slight lower abdominal pain 12 weeks before admission. The pain 
had become more troublesome during the nine days before admission. He had lost 
his job six months previously and had been drinking rather heavily since that time 
Physical examination was negative with the exception of upper abdominal tenderness 
which disappeared when his attention was distracted. There was no anemia or leuko 
The blood sedimentation rate was 41 millimeters in an hour. He wept at 


cytosis. 
1933, with the 


the prospect of returning home. He was discharged on June 1, 
diagnoses of psychoneurosis and essential hypertension. 

Three days after discharge, the abdominal pain became more severe and he was 
admitted to another hospital. Examination and laboratory studies were similar to the 
previous studies, but the blood sedimentation rate was not determined. The emotional 
instability was marked and it was concluded that much of his unhappiness was ot 
psychic origin. The white cell count was found to be 20,000 per cubic millimeter 
He died on June 7, 1933, four days after admission. Postmortem examination showed 
thrombosis of the superior mesenteric artery with gangrene of the ileum. The 
thrombus showed organization, old and recent. There was also an organized throm 
bus of the inferior mesenteric artery, with infarction of the small and large bowel. 


SUMMARY 


The blood sedimentation test was used as a routine laboratory procedur: 
in 2063 unselected cases of general diagnostic problems. A modified West- 
ergren technic was employed; the reading at the end of one hour was con 
sidered to be the significant reading; the rate was not corrected for anemia: 
and a rate of more than 20 millimeters in one hour was considered abnor 
mal. The presence of organic disease was indicated in 702 cases, or 34.1 pei 
cent of the series, by a sedimentation rate which was elevated. 

Of all the cases with definite evidence of organic disease (1549), 43.9 
per cent, or 681, had elevated rates. Of those cases without evidence oi 
organic disease (514), only 4.0 per cent had elevated rates. Because cei 
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tain types of organic disease produce an increase in the sedimentation rate, 
f organic disease were 


while other types do not, these two general types 
Of the cases with evidence of disease usually asso 


separately analyzed. 
ciated with an increased sedimentation rate, 73.5 per cent showed elevated 
Those with evidence of a disease usually associated with a normal 


rates. 
A normal sedimentation rate 


rate showed increased rates in 11.6 per cent. 
did not exclude the presence of the type of disease usually associated with an 
increased blood sedimentation rate. A sedimentation rate of more than 20 
millimeters in an hour was indicative of organic disease of a type usually 
associated with an increased rate in 95 per cent of the cases. In 226 cases, 
10.9 per cent, the blood sedimentation rate was elevated and other routine 
laboratory procedures were negative. Only 10 ot these 226 cases had no 
discovered organic disease. 

In a group of 186 cases showing anemia of less than three and one-half 
million red cells per cubie millimeter, 37 per cent showed a normal sedimenta- 
tion rate. An elevated sedimentation rate and an elevated white blood cell 
count are not necessarily parallel findings. 

The presence of an increased sedimentation rate in males showing no 


evidence of disease was noted in only one case. In general, an increased 
rate in the male was more likely to be present with a disease usually asso- 


ciated with an increased rate than in the female Che value of the routine 


use of the sedimentation test as an indicator of occult organic disease is noted. 
CONCLUSION 


The blood sedimentation test performed by a simple method, without cor 


rection for anemia, is of value as a routine diagnostic procedure 


he author wishes to thank Dr. S. H. Proger for his advice and help in the 
nalysis of these data, and the preparation of the ust 
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THE IMPORTANCE OF ALLOWING TIME FOR 
“PHYSIOLOGICAL ADJUSTMENT” IN 
ESTABLISHING THE DIET 
IN DIABETES * 


By R. R. SNowpen, M.D., F.A.C.P., Pittsburgh, Pennsylvania 


THE term “ physiological adjustment,” as here used, refers to the way 
in which the physiological processes respond to the demands of carbohydrate 
metabolism. In the normal individual this adjustment is so prompt and 
efficient that even widely varying amounts of glucose are utilized almost 
immediately ; in fact it is difficult to break through a normal glucose toler- 
ance. In the diabetic, on the other hand, physiological adjustment is slug- 
gish and lacks quick mobility; therefore, it can become fully effective only 
when the demands upon it are reasonable, and are maintained unchanged 
day after day until adjustment has had time to complete itself. 

Several factors enter into this slowing up of the rate of physiological 
adjustment in the diabetic: the fundamental cause, of course, is the reduc- 
tion in the capacity to utilize glucose. However, in previously untreated 
cases, another factor is superimposed in that the prolonged high blood sugar 
further depresses the already impaired glucose tolerance, and thus tem- 
porarily exaggerates the severity of the diabetes. Because of the variability 
of this second factor, it is almost impossible to determine the true severity 
of a case of diabetes in advance of treatment; and, for the same reason, the 
time required for physiological adjustment to a suitable régime cannot be 
predicted. 

For example, in figure 1 are plotted the blood sugar determinations of 
two patients, under almost identical dietary regimes. One patient (Mrs. 
K.) responded unusually promptly, the blood sugar dropping to 160 in three 
days and on down to 120 in eight days from the beginning of the diet. The 
other patient responded much more slowly, requiring about three weeks to 
attain the tolerance that Mrs. K. showed in five days. And yet, curiously 
enough, Mrs. K., who responded so quickly, seemed to be a much more 
severe diabetic, as judged by the history, for she had lost weight, was both- 
ered with polyuria, weakness, and itching, and had a sluggish ulcer on the 
ankle. Comparison of these two patients illustrates the variability of time 
tor physiological adjustment, and the difficulty of predicting the severity of 


1 
; 


disease. 

Two conditions are essential if physiological adjustment is to develop 
in a favorable direction: (1) the diet must be reasonably close to the eventual 
tolerance of the patient, or, in the severe cases, to the insulin dosage; and 
(2) there must be consistent regularity day after day, not only of the diet, 


* Read at the Cleveland meeting of the American College of Physicians April 4, 1940 
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but also of such habits as hours of sleep, exercise, and the time of meals 
Indeed, it is likely that the process of adjustment involves not only the 
metabolic activities, but also, to some extent, the functions of digestion 
which are so responsive to regularity of routines. 

Despite its sluggishness, physiological adjustment usually begins 
promptly, if a correct dietary formula has been instituted, and an improving 
glucose tolerance may be evident within 24 to 48 hours. But, this improve 
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Fic. 1. Blood sugar levels of two patients under almost identical dietary régime; no insuli 


O---O K., female, aged 600; 
diet: C.H. 120, Prot. 65, Fat 90; calories 1550 
* @ = B., female, aged 72; 


diet: C.H. 115, Prot. 65, Fat 100; calories 1620. 


In both cases the diet remained unchanged throughout the above recorded periods. Note 
the difference in the rate of the “ physiological adjustment,” “ K” being more rapid, despite 
the fact that she presented more severe symptoms at the beginning of treatment 


ment is only a beginning, and if the carbohydrate intake is maintained ui 
changed, the blood sugar levels will show a further downward trend until 
the adjustment is completed, the time required for this varying from tv 
or three days to as long as several weeks. While this downward trend is 
usually a steady one, with the utilization of glucose a little better each day 
in occasional cases the improvement seems to take place in a series of abrupt 
steps, each after several days of more or less stationary conditions. Whetl 
the adjustment proceeds smoothly, or by a series of steps, one can recogni 
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when it is complete by the fact that thereafter the blood sugar findings re 


main essentially the same day after day. It is only at this stage that one 
can judge whether or not a trial diet is suitable. If further changes are in- 


licated, each change in the carbohydrate allowance is again followed by a 
period of physiological adjustment, which may be just as long as the pre 
ceding one. In brief, any change in the diet or insulin régime of a di- 
abetic, whether the change is instituted at the beginning or in the midst of 
treatment, requires time for effective physiological adjustment; and the 
length of this time requirement cannot be predicted 
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Fic. 2. Unusually slow “ physiological adjustment 
Male, aged 57. Diet: C.H. 110, Prot. 80, it 100 ilories 1660. Diet unchanged 


roughout the above period. No insulin 


An example of a fairly prolonged period of adjustment is shown in 


) 


figure 2, the patient slowly developing an increasing tolerance, so that in 


ur weeks he was utilizing practically all of an adequate diet, without in 
ulin, and in six weeks his post-prandial blood sugar was normal. In this 


‘ase the adjustment was unusually slow, but nevertheless the trend toward 


provement was evident almost at once by the reduction in the blood 
igars, taken in each instance one hour after lunch. The only treatment 
C.H. 110, Prot. 80, Fat 100; 
lories 1660), the patient continuing his ordinary business activities 


this case was strict adherence to the diet 


throughout. One can see that if the findings at the end of the first or 


ond week had been accepted as the basis for further changes, insulin would 
bably have been given. Although the use of insulin prematurely would 
t have been disastrous in this case, it would certainly have resulted in 
lditional weeks or even months of juggling of insulin and dietary formulae 


‘ore eventual stabilization was attained 
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It is not within the purpose or scope of this paper to discuss in any detail 
the various theories that might explain this time lag in the metabolism of 
carbohydrates in diabetes. However, there are several well recognized 
features of the carbohydrate metabolism in normal individuals that probably 
have a direct bearing on this matter, and are therefore presented very briefly 
and without any attempt to refer to the extensive literature on the subject 
These features are: First, the presence of glucose in the blood, or body 
fluids, apparently acts as either a stimulus or an aid to the utilization oi 
glucose. This effect is evident under the following conditions: (a) in a1 
ordinary glucose tolerance test the blood sugar will drop in two to four 
hours to a level considerably lower than it was just before the glucose was 
administered. Occasionally this drop is sufficient to cause a mild hypogly 
cemic reaction. Indeed, mild diabetics seem to be especially prone to these 
hypoglycemic reactions after taking an unaccustomed amount of carbo 
hydrate. (b) After prolonged fasting (three to five days) ingestion by a 
normal individual of an average amount (50 gm.) of glucose will result i: 
an abnormally high rise in the blood sugar (200 mg. or even more). Ap 
parently, during the prolonged fast, throughout which there is character 
istically a low blood sugar, the mechanism for the utilization of glucose is 
partially lost and is not immediately recovered on the sudden appearance oi 
glucose in the blood. (c) Again, if two successive doses of glucose are 
given, one or two hours apart, the rise of the blood sugar following the 
second dose is much less marked than that following the first. (d) Finally, 
a sustained, excessive demand on the carbohydrate utilization processes 
eventually causes their exhaustion, with a corresponding reduction in the 
glucose tolerance. 

These well known features of the response to glucose ingestion indicat« 
that the presence of glucose in the blood activates some mechanism for the 
removal of glucose from the blood; and, when this mechanism is partially 
lost by disuse, as in starvation, it requires an appreciable time to be brought 
into full play. Moreover, this mechanism can be exhausted by over-stimula 
tion by as excessive glucose in the blood, and when thus exhausted, recovery 
is slow. 

Second: a further and perhaps even more important element in the tim« 
factor in carbohydrate metabolism is found in the complex nature of the 
processes, in which the role of insulin is not entirely understood. Ap- 
parently there is an interaction between the pancreas, liver, adrenals, pituitary 
and tissues, calling for the elaboration of internal secretions and _ specific 
enzymes all of which enter into complex building up and breaking down of 
various forms of carbohydrate. In view of the interdependence of these 
internal secretions and the well known response of all glands to repeated, 
or “ conditioning ”’ stimuli, it is not surprising that a consistent but reaso1 
able demand on the carbohydrate mechanism will result in a steady increase 
in sugar tolerance, but that when they are impaired, as in diabetes, ampli 
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time must be given for all these complex processes completely to adjust 
themselves to demands. 

Whatever the metabolic background may be, the fact is that the time 
requirements of physiological adjustment must be given due consideration, 
if a correct dietary régime is to be worked out without confusion. One 
should proceed along some such system as the following: Begin with a diet 
based on the ideal weight, i.e., a diet which, if it could be utilized, would 
maintain the patient in a state of normal, healthy activity. Having estab- 
lished this ideal diet, it is adhered to without change, day after day, until 
its effects can be accurately evaluated. A daily record is kept of the body 
weight and urinary glucose (if any); and blood sugar determinations are 
made often enough to show their trend. On the basis of these data, one 
can usually judge within 48 hours whether or not physiological adjustment 


in a favorable direction will take place. As long as there is some improve- 
ment, as shown by a diminishing urinary glucose and dropping blood sugar, 
even though this be slight, no dietary change should be made. Indeed, if 


the utilization of glucose merely holds its own, one should wait at least a 
few days, to see if the adjustment might develop by a series of abrupt steps 
rather than the usual gradual adaptation. 

In certain instances, of course, it will soon become evident that the 
diabetes is so severe that there is no hope of effective adjustment to the 
prescribed diet. The next step in these cases is to begin insulin, in a dosage 
based on the amount of glucose lost in the urine. With the institution of 
the insulin régime, the same policy of watching for signs of adjustment 
should be followed, for even when aided with insulin the metabolic proc- 
esses adapt themselves to the new régime slowly, and to make changes pre- 
maturely in either the insulin dosage or the carbohydrate intake leads to 
confusion. 

In all cases in which adjustment is proceeding in a favorable direction, 
or, to express it in another way, in which the glucose tolerance is rising, one 
cannot predict where the adjustment will stop. The rule should be to wait 
until improvement has ceased, as shown by a tolerance that is stabilized for 

veral days or longer. Then, if the blood sugar is not within the normal 
imits, the necessary changes, whether in diet or insulin, are instituted, after 
which one again waits for effective adjustment to take place. It is evident 
hat working out the correct diet for a diabetic requires not only observation 
and that the rule “ make haste 


1 judgment, but, above all, patience, 
wly’’ is especially applicable. 


CONCLUSION 
There is a very definite time requirement for a complete adjustment to 


dietary change in diabetes. This time requirement varies from a mini- 
f as much as several weeks. 


um of three or four days to a maximum ot 
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Therefore, with every change in the carbohydrate régime, the new formula 
should remain fixed for at least three or four days (barring emergencies 
or longer if evidence of improvement continues. When the improvement 
ceases another change, if necessary, can then be made, this to be again fol 
lowed by a period of watchful waiting. Such a policy of consistent, un 
hurried control offers the best chance of ultimate success in the treatment of 


diabetes. 














PULMONARY EMPHYSEMA; A STUDY OF ITS 
RELATION TO THE HEART AND PUL- 
MONARY ARTERIAL SYSTEM * 


By Ropert L. Parker, M.D., F.A.C.P., Rochester, Minnesota 


THE effect of emphysema on the pulmonary circulation and its secondary 
influence on the heart continues to be a controversial subject. On the basis 
of the earlier necropsy examinations, the general opinion became well es- 
tablished that emphysema produced a barrier within the pulmonary circula- 
tion which led to hypertrophy of the right ventricle and frequently to con- 
gestive heart failure. This opinion gained general approval but in recent 
vears considerable doubt has been raised concerning this previously estab- 
lished view. The historical background of this problem has been reviewed 
so excellently in a recent paper by Parkinson and Hoyle’ that it is only neces- 
sary for me to cite a few of the more recent investigations. 

Griggs, Coggin and Evans * found hypertrophy of the right ventricle in 
30 per cent of the cases of emphysema studied. On the other hand, Alex- 
ander, Luten and Kountz * found little evidence of cardiac involvement in a 
clinical study of a series of 50 patients with asthma and emphysema of long 
standing. Ina later paper, Kountz, Alexander and Dowell * stated that, by 
roentgenologic examination, enlargement of the heart was demonstrated in 
only eight of 66 cases of advanced emphysema. Parkinson and Hoyle ex- 
amined 80 patients with emphysema with special regard to the size and 
silhouette of the heart as determined by roentgenologic methods. They 
found that the heart as a whole was not enlarged in cases of uncomplicated 
emphysema. Localized enlargement of the cardiac silhouette was noted in 
10 per cent of the cases and involved most often the conus pulmonalis of 
the right ventricle. They concluded, however, that the cardiac factor in 
emphysema seldom is pronounced except late in the disease and then not 
ilways and not unless there is other associated cardiac disease 

It is interesting to note that from their roentgenologic study Alexander, 
Luten, and Kountz concluded that the cardiac factor in emphysema was 
negligible; yet in the more recent investigation by Kountz, Alexander, and 
Printzmetal ° both right and left ventricular enlargement were found at 
necropsy in 10 of 17 cases of emphysema. After the experimental produc 
tion of emphysema in dogs similar cardiac enlargement occurred. 

If it is assumed that emphysema may produce strain on the right ven 
tricle, it follows either that there is an increased resistance in the pulmonary 
iscular bed producing intrapulmonary hypertension or that the strain on 
he heart is consequent to a demand for an increased pulmonary circulation 

an effort to overcome the defective error in ventilation. An increased 
‘esistance in the pulmonary circuit in emphysema long has been assumed and 


* Received for publication May 16, 1940. 
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explained on the basis that the result of alveolar distention is obliteration of 
the capillaries with obstruction to the flow of blood from the right to the 
left ventricle. 

Investigations of the pulmonary circulation time in emphysema have been 
made in an effort to demonstrate the presence or absence of an increased 
resistance in the pulmonary circuit. Kountz, Pearson and Koenig* meas- 
ured the circulation time through the lungs by injecting a dye into the right 
side of the heart of dogs with emphysema and recorded the interval of time 
before it appeared in a peripheral artery. They found no abnormal delay 
and conciuded that there was no obstruction to the flow of blood through 
emphysematous lungs. 

The studies of Weiss and Blumgart * were made by injecting a radio 
active substance into the vein of one arm and measuring the interval befor: 
the emanation was detectable in the other arm. They found that only in 
far advanced cases of emphysema was the pulmonary circulation slowed 
The conclusions drawn from these investigations are open to considerable 
doubt as far as their ability to indicate absence of resistance in the pulmonary 
circulation is concerned. It has been impossible as yet to prove a delay in 
the systemic circulation of patients with compensated hearts and systemic 
hypertension when an increased peripheral vascular resistance certainly 
exists. It, therefore, does not seem plausible to assume an absence of pul- 
monary circulatory resistance when the pulmonary circulation time is within 
normal limits. There is yet another factor which has not been studied 
adequately as a possible influence in the production of pulmonary hyperten 
sion in emphysema, that is the presence of arteriosclerosis of the pulmonary 
vessels. In recent years interest in what yet remains a relatively rare con 
dition, namely, the so-called primary or idiopathic pulmonary arteriola: 
sclerosis has been increasing. From the evidence now available, there can 
be no doubt that advanced sclerosis of the smaller pulmonary arteries and 
arterioles can provoke marked pulmonary hypertension with subsequent 
right cardiac hypertrophy and failure.” The etiologic features of this con 
dition, however, remain a controversial subject. 

Steinberg ° made a careful anatomic study of pulmonary arteriosclerosis 
and included in his report 50 cases of emphysema. An analysis of his tables 
reveals that sclerosis of the pulmonary vessels was present to a relatively 
high degree. Further studies by Miller,*° Moschcowitz ** and more recent} 
by Brenner ** and by Kaltreider ** indicate a rather frequent association o! 
pulmonary arierial disease with advanced emphysema. This possible rela 
tionship between pulmonary emphysema and pulmonary vascular changes 
and their combined effect on the heart seemed worthy of additional it 
vestigation. 

MerTHOD OF StTupy 


The material for this study was selected from cases in which postmortem 
examination revealed essential emphysema. All cases in which the clinical 
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data gave evidence of hypertension, or the pathologic material evidence of 
valvular heart disease, pericarditis or other criteria of intrinsic heart disease 
which could have played a material part in determining the size and weight 
of the heart were discarded. In the cases selected for study the hearts were 
examined to determine the following data: weight and measurements of the 
thickness of the ventricles, including the minimal and maximal thickness of 
the muscle and the depth of the ventricles. ‘rom these measurements the 
degree of ventricular hypertrophy and dilatation was determined and re- 
corded on the grading basis of O to 4 (grade O means no hypertrophy and 
is used for statistical purposes). The degree of coronary and aortic sclerosis 
was recorded. 

The pulmonary artery and its main branches were studied grossly in all 
cases in which material permitted ; in the other cases data as to the degree of 
gross pulmonary arteriosclerosis were obtained from the record of the 
necropsy. Sections from the different lobes of the lung were studied micro- 
scopically with regard to the pulmonary vessels. The degree of hypertrophy 
and thickening of the small muscular arteries was recorded, and representa 
tive arterioles from each section were selected and measured by means of a 
micrometer, according to the method of Kernohan, Anderson and Keith 
These measurements were compared to the ratio of normal wall to lumen in 
vessels of similar size, as determined by Kaump’* in his study of normal 
pulmonary arterioles. By comparison of these figures it became possible to 
express the diameter of the lumen of each vessel as a percentage of that of 
the normal vessel and from all arterioles measured in each case the average 
diameter of the lumen is expressed as a percentage of that normally encoun 
tered. This figure, it is believed, best indicates the degree of narrowing or 
obstruction in the pulmonary arteriolar bed. Vessels in which the outside 
diameter was from 25 to 200 microns were considered as arterioles and are 
the ones included in these measurements. 

It is well to mention at this point that on microscopic examination of 
the pulmonary arterioles marked variability was found with regard to the 
changes in the arteriolar walls. In some arterioles the increased diameter of 
the wall of the vessel was due predominantly to hyperplasia of the intimal 
layers whereas in others either in the same section or from the same lung 
hypertrophy of the media accounted for the increase in diameter of the wall 
l‘urthermore these changes were not always symmetrical in a single vessel 
\ considerable variation in the degree of arteriolar narrowing also was noted 

sections from the same case or even from the same lung (figures la and 
»). This fact is mentioned to emphasize the importance of the examina 
m of several sections from the various parts of the lung and the careful 
neasurement of representative arterioles from each section in order to com 
ite with any degree of accuracy the total reduction in the arteriolar bed 


any one case. 
In analyzing the data obtained from the study of these cases, I have 
ided them into three groups, the basis for this division being the estimated 
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degree of pulmonary emphysema noted at the time of postmortem examina 
tion. All grading was made on the basis of 1 to 4; grade 1 denotes a mini 
mal degree of emphysema, and grade 4 the most marked degree with sever: 
diffuse emphysema of both lungs. 





b 


Fic. 1. Marked variation in the degree of arteriolar narrowing which may be fou 
in the same case and in the same lung; a, normal arterioles in a section from the lung (hema 
toxylin and eosin, X 125); b, advanced pulmonary arteriolar sclerosis in section from tl 
same lung as a ( X 90). 

Cases of emphysema of minimal degree, or grade 1, were not included 
in this study. It was thought advisable to select for study only cases it 
which the diagnosis of emphysema was interpreted by the pathologist as ot 
of the essential anatomic diagnoses. Minimal degrees of emphysema wit! 
emphysematous blebs or minor degrees of compensatory or senile emphy 
sema are a frequent finding at postmortem examination and their presen 
is of doubtful, if any, significance from the standpoint of respiratory or cit 
culatory physiology ; therefore, only cases of essential emphysema of grade 2 
or more were studied. ‘The ages of these patients ranged from 40 to 7 
years. 
The 32 cases reviewed were divided into three groups. 
consisted of cases in which the degree of emphysema present was of moderat 


The first group 
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severity classified as grade 2 or 2 the second group included cases in 
which the degree of emphysema was graded 3 or 3+; and the final group 
consisted of only four cases, in all of which a most extreme degree of em 


physema was present and was classified as grade 4 


CORRELATION OF DATA AND COMMENT 


Certain interesting correlations may be made from the data accumulated. 


Congestive Heart Failure in Emphysema. Of the 32 cases death from 
cardiac failure with decompensation occurred in 14 cases or 44 per cent 
(table 1). In four additional cases death resulted from cardiorespiratory 

| \BLI | 


Comparison of Cardiac Findings and Occurren n the Various Groups 


(sr I 
() ; 
Grade 
( 
Nu 
0) 7 ] () 
i 4 1 ] 
Right ventricle 2 7 +13 3 +7 0 -4 4 75 
2 ) 2 2 
Median grade l 4 , 
0 15 2 2 
l } } 
Left ventric le 2 1 5 | 5 U I 1] 34 
3 0) () {) 
Median grade 0 l 0 
\verage heart weight, gm. 383 $61 377 102 
Per cent increase above normal * ¢ 28 +1 35 32 
Number 6 5 3 14 
Congestive 
failure Per cent of 
group 30) 63 rA- 14 
* Group 1 consists of cases of emphysema, grade 2 or 24 (sroup 2 of cases of emph 
1a, grade 3 or 3+ and group 3 of cases of emphysema grade 4 
| Based on calculation act ording to method [H.! Smitt 
ilure during severe attacks of asthma [he severity of the emphysema 


emed to bear a direct relationship to the development of congestive heart 
failure, for there was a progressive increase in its occurrence in the more 
dvanced cases of emphysema; for example, congestive heart failure oc 
irred in 30 per cent of cases in group 1, in about 63 per cent of cases in 
oup 2, and in 75 per cent of cases in group 3 
The development of cardiac decompensation secondary to pulmonary 


nphysema has been considered by numerous ituthors to be uncommon un 
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less other causes for cardiac disease are present. It may seem, therefore, 
that its frequent occurrence in this study demands further explanation. In 
most cases of pulmonary emphysema in which death occurs from congestive 
heart failure there are no doubt additional factors concerned, for with the 
fifth decade of life and beyond, arteriosclerotic and hypertensive heart 
disease is common and calcified relics of old healed valvular disease may 
be seen also. These factors may be more predominant than the em- 
physema in producing cardiac failure. Attempt was made, however, to 
eliminate from this study all cases in which there was any other cause for 
cardiac failure than emphysema. It is, of course, obvious that cases of 
coronary sclerosis could not be excluded, for its occurrence in greater or 
lesser degree in the period of life at which our material was obtained is uni 
versal. The possible presence of previous hypertension which was not re 
corded clinically must also be considered as a factor in the development of 
congestive failure in some of these cases. Regardless of this possibility, 
the occurrence of congestive heart failure in such a large number of cases 
in which there was no other evidence of heart disease and in which the degree 
of coronary sclerosis was negligible leads to the conclusion that advanced 
emphysema not only occasionally but in a high percentage of cases leads to 
ultimate failure of the heart. 

Weight of the Heart. There was a significant increase in the weight 
of the heart above normal in all three groups. This increase in the weight 
of the heart, however, was not directly related to the severity of the em 
physema, for the average increase above the calculated normal was greater 
in group 2 than in group 3 (table 1). 

Hypertrophy of the Right Ventricle. ‘There was a consistent increas 
in the frequency of occurrence as well as in the degree of right ventricular 
hypertrophy in the more advanced cases of emphysema. In the first group 
the right ventricle was enlarged in 65 per cent of the cases, in the second 
group in 87.5 per cent, and in the last group in 100 per cent. That ther 
was a consistent increase in the average degree of right ventricular hyper 
trophy is shown by the fact that in group 1 the median grade of right 
ventricular hypertrophy was grade 1, in group 2 it was grade 2 and in grou; 
3 it was grade 3 (table 1). 

Hypertrophy of the Left Ventricle. Attention should be called to the 
fact that an appreciable hypertrophy of the left ventricle occurred in 11 cases 
(34 per cent) but in none of these was the enlargement of the left ventricl 
relatively greater than that of the right. The finding of both left and right 
ventricular enlargement has been noted in other studies. The question 
arises, why should there be any hypertrophy of the left ventricle in em 
physema when from the theoretic standpoint the strain of the circulation is 
on the right ventricle alone. It has been suggested that there is a partial 
asphyxia of the heart muscle as the result of faulty exchange of oxygen i1 
Experimental work by Vacek ** and by Strughold,*’ seems t 
It would seem, however, that tl 


the lung. 
give some support to this contention. 














PULMONARY EMPHYSEMA SO1 


finding of hypertrophy of the left ventricle in these cases represents a work 
hypertrophy and is explained most logically on the basis of hypertension in 
the systemic circulation which was not detected clinically. 

Pulmonary Arteriosclerosis. On examination of the pulmonary arterial 
system it was found that in only six cases or 18.7 per cent were all the pul- 
monary arterial divisions normal. The frequency of arteriosclerosis in the 
pulmonary artery and its main tributaries did not seem to bear a direct 
relationship to the degree of emphysema. Gross atherosclerosis was noted 
in only one case in group 1 which included 20 cases; it was found in seven 
of the eight cases in group 2, but in only one of the four cases in group 3 
On the other hand, the degree of arteriosclerotic involvement of the small 
muscular arteries increased with the severity of the emphysema. When the 


TABLE II 
Summary of Pulmonary Arteriolar Measurements 


Emphysema 7 fa - 
Without csendlatine sclerosis 10 (50% U 1 (25 
With arteriolar stata . 10 (50° 8 (100°,) 3 (75° 
Measurement of arterioles, per cent] 
Minimum 75 60 65 
Maximum 107 86 103 
Average 91 70 76 


* See footnote table 1. 
+ Measurements expressed in percentage of diameter of the normal lumen 


TABLE III 


Comparison of Degree of Pulmonary Arteriolar Narrowing with (1) Hypertrophy of the Right 
Ventricle, (2) Degree of Coronary Sclerosis, (3) Sclerosis of the Aorta 
I ive ige 
ti le eT 
0-9.9 10—-19.9 10-29.9 30-39.9 
tal number of cases 11 7 8 6 
Hypertrophy of right ventricle, median grade on basis of 0 
to 4 l 2 2-4 i+ 
ronary sclerosis, median grade on basis of 0 to 4 1+ 1 i+ i+ 
rtic arteriosclerosis, median grade on basis of 0 to 4 2 ) 2 


duction of the diameter of the arteriolar lumen was compared with the 


1 
| 
i 


egree of emphysema, it was found that in 2 


cases or 00 per cent of the 
ntire group there was a reduction in the average arteriolar lumen amounting 
10 per cent or more; in 11 or 34 per cent of the cases there was no sig 
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nificant reduction, and in a few instances the average diameter of the lumen 
was more than that calculated for normal (tables 2 and 3). 

In groups 2 and 3, which included the more advanced cases of emphy 
sema, there was a greater incidence as well as a greater degree of narrowing 
in the arteriolar system. With the exception of a single case in group 3 in 
which there was no arteriolar obstruction, this relationship remained con 


sistent. 





Fic. 2. Emphysema of lung, grade 4. 


To appreciate fully the importance of these changes in the arteriolat 
system it must be remembered that the pulmonary arteriolar bed, like th 
remainder of the vascular system, is endowed with a vascular reserve | 
excess of that necessary to meet ordinary functional demands.  [¢xper! 
mental studies have demonstrated that as much as 50 per cent of the pul 
monary circulation can be shut off without marked variation in the genet 
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circulatory condition."* '’ The healthy heart, no doubt, can accommodate 
itself to obstruction in the pulmonary arterial system provided this obstruc- 
tion is not too diffuse and the remainder of the vascular bed can dilate and 
transmit an increased flow of blood. In emphysema a demand exists for 
increased pulmonary circulation to compensate for the defective error in 
ventilation and the heart can be expected to meet this demand only as long 
as the vascular reserve is not exceeded. 


ar a 2 


of. 





) ] 


3. Arteriole from same lung as shown in figure 2; marked hyperplasia of the medial 


layers may be noted. Diameter of the lumen approximately 60 per cent of normal ( X 200) 


> 


In this series of cases an occasional case was seen in which the right 
ventricle had hypertrophied and failed and yet the arteriolar system seemed 
to present little or no obstruction. It must be assumed, therefore, that the 
vascular reserve of the lung may be exceeded as a result of capillary com- 
pression and destruction alone caused by the diffuse nature of the disease 

the majority of instances, however, secondary arteriosclerotic changes were 
tound in the arterial and arteriolar systems which augmented the circulatory 

struction. If, in emphysema, the condition were not far enough advanced 

) provoke a real insufficiency in ventilation, the heart may compensate for 
the obstructive phenomenon, but when both factors, ventilation and circula- 
tion, are disturbed sufficiently, the heart sooner or later must fail (figures 
2, 3,4 and 5). 

In view of the almost constant relationship between the degree of 
emphysema and the amount of obliteration of the arteriolar bed, and in view 
‘i the consistent increase in hypertrophy of the right ventricle in association 
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with increase of severity of emphysema, there should be a direct correlation 
between the degree of arteriolar obliteration and the amount of hypertrophy 
of the right ventricle. This assumption is not true, for when the hyper 
trophy of the right ventricle in cases of minimal pulmonary arteriolar ob 
literation (10 per cent or less) is compared with that in cases of moderate 
to advanced pulmonary arteriolar obliteration (20 per cent or more) no in- 
crease is found in the frequency or degree of right ventricular hypertrophy 
in the latter cases (table 3). The presence of pulmonary arteriolar narrow- 
ing in emphysema, therefore, does not scem to affect the right ventricle as 


GO * SF * 





| medial hyperplasia. Meas 


Fic. 5. Pulmonary artericle showing irregular a 
meter of the lumen to be 73 pet 


ements of arterioles in this case revealed the average 
nt of normal. Section from same case as figure 4, 


much as one would expect. ‘The factors producing pulmonary hypertension 

emphysema must exist then, whether or not arteriolar changes are asso 
ciated. It is reasonable to assume that when arteriolar narrowing is ad 
vanced the pulmonary hypertension must be augmented, but it is doubtful 
whether the pulmonary arteriosclerosis seen in emphysema represents a 
primary change. 

The question of the etiology « 
troversial. Various theories have been suggested 


f pulmonary arteriolar sclerosis is con 


hese are as follows: 


|. The sclerotic change is a secondary manifestation of an already present 


pertension in the pulmonary circuit and thus is a manifestation of the 
‘reased stress and strain on the pulmonary vessels.*” 2. The develop 
ent of pulmonary arteriosclerosis is a secondary manifestation of pul- 
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monary infection.*” **** 3. It may represent decrescent changes with age 
in a manner comparable with the changes in the systemic vessels. 4. There 
is a congenital predisposition or an inherent weakness of the vessels.** | 
shall not attempt to discuss the relative merits of these theories. It seems, 
however, from the findings just described that these changes when present 
in emphysema represent a secondary manifestation of an already present 
pulmonary hypertension which may best be explained by the compression 
and destruction of the capillary bed. 

Steinberg has indicated that arteriosclerosis of the pulmonary vessels 
increases with advancing age in a manner similar to that in the systemi 
circulation. A close correlation might be expected, therefore, between th 
degree of pulmonary arteriosclerosis and the degree of sclerosis in the aorta 
and coronary vessels. When, however, the degree of aortic atherosclerosis 
(as graded on the basis of 1 to 4) is compared with the percentage reduc 
tion in arteriolar lumen, as high a median grade of aortic sclerosis is found 


TABLE IV 


Comparison of Cardiac Findings and Pulmonary Arteriolar Measurements in Relation 
to Congestive Heart Failure 


| Cases 


Grade 
Congestive heart No congestive 
failure heart failure 

0 | 0 8 
1 | 0 6 

Right ventricular hypertrophy — 
2 7 3 
3 7 1 
0 7 14 
1 7 2 

Left ventricular hypertrophy - 
2 0 2 
|} 3 0 
O- 9.9 3 8 
Reduction in pulmonary arteriolar meas- 10-19.9 4 3 
urements, per cent ——__——|— — - - 

20-29.9 4 4 
—-— ts ee 
30-39.9 | 3 3 
14 18 


Total cases | | 


in the group of cases without significant pulmonary narrowing (less than 10 
per cent) as in that group in which the most marked narrowing of the pu 
There is also as high a median grade 


+ 


monary arterioles is present. 
coronary sclerosis in cases in which the reduction in the pulmonary arteriolar 
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lumen is minimal as in those in which pulmonary arteriolar sclerosis is most 
marked (table 3). These findings then indicate that pulmonary arteriolar 
sclerosis in emphysema is not representative of the degree of degenerative 
arterial changes in the systemic or coronary circulation. This lends further 
support to the opinion that these changes in the pulmonary arterioles asso- 
ciated with emphysema are secondary manifestations of pulmonary hyper- 
tension. 

Another interesting correlation can be made if the cases of emphysema 
in which congestive heart failure occurred are analyzed further (table 4). 
Mention already has been made of the fact that the incidence of congestive 
failure increased with the intensity of emphysema. It may now be pointed 
out that congestive heart failure in these cases represented primarily a failure 
of the right ventricle, for in all these cases there was moderate to marked, 
grade 2 to 3, hypertrophy of the right ventricle whereas the left ventricle 
was not enlarged in seven instances and was enlarged minimally or grade | 
in the remaining seven cases. 

As mentioned in the foregoing, the degree of pulmonary arteriolar obliter- 
ation itself does not seem to influence greatly the amount of right ventricular 
enlargement, yet it is of interest to note that in the cases of congestive failure 
there were only three out of the 14 cases in which there was no appreciable 
reduction in the arteriolar lumen, whereas in eight of the 18 cases in which 
congestive failure did not occur there was no appreciable arteriolar oblitera 
tion. I feel that although in emphysema these arteriolar changes may not 
play a predominant role in the production of hypertension within the pul 
monary circulation, they must aid to some extent in bringing about the ulti 
mate failure of the heart. 


SUMMARY 


An anatomic study was made of the heart and pulmonary arterial tree 
in 32 cases of essential emphysema. It was found that emphysema pro 
duced enlargement of the right ventricle in 75 per cent and resultant cardiac 
failure with decompensation in 44 per cent of the entire group. The severity 
of emphysema seemed to be closely correlated with the incidence of congestive 
heart failure as well as to the frequency and extent of right ventricular en- 


largement. Arteriosclerosis of the pulmonary arterial tree was noted to 
some degree in 80 per cent of the cases. Arteriosclerotic changes were noted 


most frequently in the arterioles, and narrowing of the arteriolar bed was 
tound in 66 per cent of the total cases studied Che degree of obliteration 
of the arteriolar bed seemed to be influenced by the severity of emphysema, 
yet there was no direct correlation between the degree of arteriolar sclerosis 
ind the degree of right ventricular enlargement, nor any relationship be- 
tween the extent of these pulmonary arteriolar changes and the extent of 
irteriosclerotic changes in the coronary arteries or the aorta. It was con- 
‘uded, therefore, that the arteriosclerotic changes of the pulmonary vessels 


emphysema represent secondary manifestations of an existent hyperten 
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sion within the pulmonary circuit which probably is produced by obstruction 
in the capillary bed. Whereas it is reasonable to assume that when the de- 
gree of obstruction in the arteriolar system is great there is an augmentation 
of the pulmonary hypertension, it is doubtful that the amount of pulmonary 
arteriosclerosis seen in the usual case of emphysema produces alone a very 
marked obstruction to the pulmonary circulation. 


. PARKINSON, JOHN, and Hoye, Ciirrorp: The heart in emphysema, Quart. Jr. Med., n. s., 


. Griccs, D. E., Cocetn, C. B., and Evans, Newton: Right ventricular hypertrophy and 
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THE DIAGNOSTIC VALUE OF REGRESSION OF 
SECONDARY SEXUAL CHARACTERISTICS 
IN CASES OF HEMOCHROMATOSIS * 


By Epwin J. Kepter, M.D., F.A.C.P., DonaLp R. Nicnots, M.D., and 
Joun H. Mitts, M.D., F.A.C.P.,+ Rochester, Minnesota 


CasE reports of hemochromatosis associated with regression of the sec 
ondary sexual characteristics have appeared in the literature sporadic 
ally.» *** It is not generally appreciated, however, that these findings may 
appear relatively early in the course of the disease and, therefore, give a clu 
to the diagnosis before bronzing of the skin, enlargement of the liver, and 
diabetes become diagnostically manifest. The two cases herein reported ar 
illustrative. The first case was studied before we were aware of the fact 
that signs of hypogonadism or anterior pituitary insufficiency occurred i1 
conjunction with hemochromatosis. As there was comparatively little pig 
mentation present, the making of the diagnosis was difficult in the first cas« 
In fact, the diagnosis was made somewhat accidentally and the possibility 
of hemochromatosis was not very seriously entertained before the results o| 
biopsy of the skin were reported. In the second case, however, largely b 
cause of our experience with the first case, the possibility of hemochromatosis 
was immediately entertained even though there was very little pigmentatior 
present and the urine contained no sugar. 


CASE REPORTS 


Case 1. A man, aged 47 years, a railway brakeman who was not addicted to th 
use of alcohol, registered at the clinic in November 1929. Six months previously 
symptoms of diabetes mellitus had appeared, and two months later sugar was found 
in the urine. The blood pressure was 120 mm. of mercury systolic and 84 mm. 
diastolic. The edge of the liver was palpable 3 cm. below the right costal margi 
anteriorly, but otherwise his examination disclosed nothing of consequence except 
partial nasal hemianopsia of the right eye. As the result of treatment with insulin 
his health improved so that for the next seven years he was able to work at h 
occupation. 

In January 1936, the right hand became infected. Shortly thereafter his al 
domen began to enlarge because of ascites. Periodic removal of the fluid by para- 
centesis became necessary. On April 6, 1936, the patient again reported at the clinic 
for examination. It was found that he was 5 feet 10 inches (175 cm.) in height and 
weighed 123 pounds (55.9 kg.). He was decidedly emaciated. The skin was dry 
and sallow. There was a suggestion of generalized pigmentation and there was con- 
siderable pigmentation over the shin bones, but the pigmentation was not as noticeable 
as the accompanying photograph (figures 1 and 2) would indicate.t The beard 


* Received for publication May 9, 1940. 

+ Now residing in Chicago, Illinois. 

t Possibly the pigmentation would have been more noticeable had he not been occupy 
a room with an individual who was intensely pigmented and who was suspected of havins 
but did not have, hemochromatosis. 
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_ Fic. 1. Appearance of patient on admission to the hospital. Note the scanty pubic hai 
The face, hands, and neck appear more pigmented than they actually were. Compare with 
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seemed to be normal but the cutaneous hair elsewhere was very scanty. The axillat 
and pubic hair was diminished and the latter was feminine in its distribution. Fri 
fluid was demonstrated in the abdomen. The liver was enlarged and readily palpab! 
about 8 cm. below the costal margin, but the spleen could not be felt. The edge o: 
the liver was thickened and rounded. One hemorrhage was found in the retina o 





Fic. 2. Note the scanty axillary hair, and the absence of hair on 


around the nipples 
the right eye. The retinal arteries were slightly narrowed and there was some pa 
of the right optic nerve head. The nasal hemianopsia was again noted. ‘The bl 
pressure, in millimeters of mercury, varied from 120 to 140 systolic and from 70 to 


Qi 
c 


diastolic. 

In brief, the appearance of the patient was not greatly unlike that which occu 
in cases of Simmonds’ cachexia, except for the fact that ascites and hepatomegalia 
were present. 

Although the laboratory studies (table 1) resulted in diagnoses of diabetes mellitu 
probable cirrhosis of the liver, nephritis (type undetermined) and coronary sclerosis 
nevertheless had the impression that there was an additional pathologic factor present 
Mainly because the liver was enlarged, a biopsy of the skin was performed. S: 
what to our surprise the skin showed the changes unquestionably diagnostic of h« 


chromatosis. 
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TABLE | 
Special and Laboratory Studies 


Urine Blow 
Spt cific gravity, 1.010 1.015 Het globin, 11.1] gem 
\lbumin, grade 3 Erythrocytes, 3,580,000 to 4,380,000 
l 
l 


Pus, grade 1 to 3 eukocytes, 6,900 
} 


rythrocytes, grade 1 to 3 
Sugar, 0 to 21 gm. Lymphocytes, 13.0 per cent 

\cetone, occasionally present Monocytes, 3.5 per cent 

Urobilin, 0 Neutrophiles, 82.5 per cent 
Urobilinogen, 0 Basophiles, 1.0 per cent 
Hemosiderin, 0 Slight poikilocytosis and anisocytosis 


itterential count 


Culture: Escherichia coli present ere was no evidence of macrocytosis 


test for syphilis negative 


Blood chemistry (in mg. per 100 c.c. unless otherwise specified 


Sugar, 112 to 345 Sultates, 7.0 to 7.8 

Carbon dioxide combining power, 4¢ vols Sodium, 339 to 342 
per cent Potassium, 25.3 

Chlorides, 511 to 635 (as NaCl) Serum protein, 6.8 ¢ 


Cholesterol, 264 \lbumin-globulin ratio, 1.06 
Calcium, 9.2 Serum bilirubi: 
Phosphate, 4.8 in den Bergh reaction. indir 
Phosphatase, 2.3 units 30 1 


Miscellar cous CXal 
Roentgenograms of the head, sella turcica. and t nega 


Koentgenograms of the right leg: marked calcification of t! teries teit t thr 
anterior and lateral aspects of the midportion of 


Intravenous urogram: renal function too poor t itlis ' 
-lectrocardiogram : sinus tachycardia, iso-electric T-waves in derivat phasic T-waves 


in derivations II and III 
iunz test for amyloid disease: negative 


>t} 
t 


ver tunction test (bromsulfalein method): no ret 
rea clearance: 37.8 c.c., volume 180 c.c. 
Sulfate clearance: 29.6 
mination of ascitic fuid—Pon's test for hemosiderin: : 
amination of ascitic flu ( s tes I Ss I 
sal metabolic rate: 0 t 5 per cent 
With treatment, the condition of the patient rover lhe diabetes 1 entec 
: | ~ ’ . ° 17 | 7 oo Ax , 
) difhculties and was readily controlled ] ecu nsulin (60 to 75 unit nd by a 
t containing 300 em. of carbohydrate. 79 gm. of 1 n, and 100 ¢ f fat. Short 
ter the patient's admission to the hospital 4,50 r flu ere removed 
the abdomen by paracentesis Late tistact uld be 1 ntaines 
dministering orally 12 gm. of potassium nitrat tassiul ricle 
istration of either of these salts obviated tappine th domen an educed 
ncentration of the blood urea rhe patient ed in relatively good c¢ 
on Three months later he died at home. As necropsy is not performed. we 
ver learned the nature of the renal lesion Renal insufficiency an unusual con 
tion of hemochromatosis possibly because leris de ted the ren 


q° 


ells to a limited extent as compared with other parenchymatous orga Chroni 
velonephritis might easily have been the etiologic factor 
Case 2. A white man, aged 40 years. a University profs or, came to the clinic 


\iyorrct 2 


ist 2, 1939, because of fatigue and ar he low in the bacl He had been married 


ii i [ ‘ - 
t years and for the last six years he had been impotent. When coitus wa possible 
re was no ejaculatio1 Previously, his health d been exceptionally good. He 


his skin 


$s not addicted to alcoho! He w 11 ws as : 


>) 
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Physical examination revealed a slender, poorly developed man who was 5 feet 
7 inches (167.5 cm.) in height and weighed 131 potinds (59.5 kg.). The hips were 
broad. His appearance was not unlike that of patients suffering from chromophobe 
tumor of the anterior pituitary body, and this possibility was immediately entertained. 
The skin, except for the exposed surfaces, was fine, somewhat waxy in color, and 
largely devoid of hair. The beard was sparse, the axillary hair absent, and the scanty 
pubic hair was distributed in typical feminine fashion. That portion of the skin which 
had been exposed to the light was slightly pigmented and there was some pigmentation 
of the creases of the palms, but there was no pigmentation of the buccal mucosa, lips, 
or gums. The liver was diffusely enlarged, firm, and easily palpable 4 cm. below 
the right costal margin, anteriorly. The spleen could not be felt. Both testes were 
small and atrophic. The blood pressure, in millimeters of mercury, was 106 systoli: 
and 70 diastolic. Roentgenologic examination of the head, thorax, and spine dis 
closed no abnormal findings. The sella turcica was not enlarged. Erythrocytes 
numbered 4,750,000, leukocytes 4,800 per cubic millimeter. The content of the hemo 
globin in the blood was 14.0 gm. per 100 c.c. The flocculation test for syphilis was 
negative. No retention of dye occurred with the bromsulfalein test for liver function 
The serum bilirubin was found to be 1.3 mg. per 100 c.c. and the van den Bergh 
reaction was indirect. The basal metabolic rate was —3 per cent. A glucose tol- 
erance test yielded the results shown in table 2. 
TABLE II 
Results of Glucose Tolerance Test 


Time, hrs. Blood sugar, mg. per 100 c.c. Sugar in urine 
*O - 
(fasting) 242 0 
3 | 233 0 
2 vs | -_ 147 7 0 
3 ie ™ a 00 _ 0 - 


= 





* One gram of glucose per kilogram of body weight was given. 


Because of the enlarged liver and the signs of hypopituitarism and hypogonadisn 
a tentative diagnosis of hemochromatosis was made. The diagnosis was establishe: 
by a biopsy of the skin which disclosed the typical deposits of hemosiderin around thi 


sweat glands. 
A diet containing liberal amounts of carbohydrate and treatment with testosteron 
propionate were advised. ‘Three months later the patient suddenly died at home. 


COMMENT 


Hemochromatosis is a rare disease. It occurs chiefly but not exclusively 
among men. ‘The etiology has never been determined. Possibly because o! 
an inborn intracellular metabolic disturbance,* large amounts of hemosid 
erin, a pigment containing iron, become lodged within the cells of most of 
the organs of the body with the possible exception of the nervous system. 
The cells become so stuffed with pigment that degeneration or death of th 


* For a detailed discussion of the entire subject the reader is referred to the very excellent 
monograph by Sheldon.® 
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cell, sometimes from rupture, occurs. The secreting cells of the glands of 
internal and external secretion, their connective tissue stroma, striated and 
cardiac muscle, the reticulo-endothelial system, the alveolar epithelium of the 
lungs, the cartilage and synovium of joints, and occasionally the walls of 
the blood vessels are the favorite sites for the pigment. In the adrenal 
glands a heavy deposit of hemosiderin may be found in the zona glomerulosa, 
but the remainder of the cortex and the medulla are unaffected. A marked 
deposit of pigment is found in the anterior pituitary body, particularly, ac- 
cording to Sheldon,® in the basophilic cells. The pars nervosa, like the 
adrenal medulla, escapes involvement. In the testes, the cells of the ger 


minal epithelium become atrophic. ‘There is little information regarding 
the condition of the interstitial cells. Curiously, to a large extent, the cells 
of the kidneys escape involvement. The same remark applies to smooth 
muscle. 


Hemofuchsin, an iron-free pigment, is also deposited in some cells. On 


the whole, it is found most abundantly in those organs and cells that are 
least affected by hemosiderin, for example in smooth muscle. However, it 
also occurs in connective tissue and in the epithelial cells of the glandular 
organs. Histologically, the cells of the thyroid and parathyroid glands are 


found to be the sites of extensive pigmentation. In the skin there is not 


i 
only a deposition of hemosiderin, especially in and around the sweat glands, 
but there is in addition a marked increase in melanin, the normal skin pig 
ment, especially in the deep layers of the corium 

In addition to the histologic changes just mentioned, an extensive scleros- 
ing process occurs in the thyroid gland, liver, pancreas, and spleen. This 
sclerosis is nonspecific in character and in the last three organs enumerated, 
it resembles the fibrosis that occurs in ordinary cases of cirrhosis of the liver 

‘rom what has been said, it is evident that hemochromatosis affects the 
histologic structure of most of the cells of the body. What is truly remark- 
able is that the function of so many organs apparently is unaffected. For 
example, in our experience, even though the liver is extensively involved even 
to the point of producing ascites, hepatic function as measured by the elim 
ination of bromsulfalein usually is not disturbed (case 1) The thyroid 
gland likewise apparently tolerates both the pigmentation and the fibrosis 
very well. In other words, myxedema * and parathyroid tetany as the 
result of hemochromatosis occur exceedingly rarely, if at all. To our knowl 
edge there is only one case of hemochromatosis on record in which clinical 
evidence of adrenal cortical insufficiency has been demonstrated 

The clinical features of the disease, namely cirrhosis of the liver, 
diabetes, pigmentation and sexual hypofunction, therefore, are readily ex- 
plicable by the gross and histopathologic findings, namely sclerosis or pig 
mentation or both, of the liver, pancreas, anterior lobe of the pituitary, and 


*In one of the cases studied by Butt and Wilder? at the clinic, the basal metabolic rat 
-19 per cent but the clinical signs were not sufficiently definite to warrant a diagnosis 
yxedema. 
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possibly the adrenal glands and testes. The pigmentation of the skin results 
from the increase of melanin and the deposition of hemosiderin and varie: 
according to the relative amount of each present. 

Fortunately, fgr clinical purposes, both hypogonadism and hypofunction 
of the anterior lobe of the pituitary body result in easily recognizab| 
physical stigmas. In both of these conditions there occur a fairly charac 
teristic pallor, loss of beard and of pubic and axillary hair, infantile genitalia 
and often distinctive changes in the habitus. It makes very little differen 
for the time being, whether we regard these changes as evidence of hyp 
gonadism secondary to deposits of pigments in the testes themselves 01 
hypogonadism that in turn is the result of hypopituitarism. If any appre: 
able amount of diabetes coexists, as it did in case 1, current endocrinolog 
theory would favor the view that the testicular insufficiency is the dir 
result of the pathologic changes that occur in the testes. 
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ANOREXIA NERVOSA * 


By E. Perry McCutraacu, M.D., F.A.C.P., and WALTER R. TUPPER, M.D., 
( net Ohio 


In 1868 Sir William Gull,? in an address at Oxford, first referred to a 
“peculiar form of disease occurring mostly in young women, and charac- 
terized by extreme emaciation.” He presented a paper on the subject in 
1874, in which he stated that the origin of the disease is “to be sought in 
the disturbance of the mind and a prolonged insufficiency of food and 
nothing more.”” Other writers described the condition,” * but Gull deserves 
credit for the name and the concept of the condition which is accepted at 
present. 

There are several papers by the English writers * 
with case presentations, and a very complete account is given by John A. 
Ryle.** Other English writers have described possible mechanisms involved 

1 the production of the syndrome.’* ** ** 
The French have written vivid descriptions and have discussed etiologic 


5, 6, 7, 8, 9, 10 


which deal 


factors.** 7% *% 

In this country there has been comparatively little material presented 
concerning this entity until the recent publications ** ** *° ** ** °° which re- 
port cases and consider differential diagnosis. 


This paper is based on the study of 27 cases of anorexia nervosa. 


CLINICAL PicTuRI 

The most striking single feature of anorexia nervosa is the extreme 
degree of emaciation present. It has been stated that the emaciation with 
marked retraction of the abdomen, sunken eyes and dilated pupils is com 
parable only to that of cancer of the esophagus. Important clinical features 
include: an abnormal psychic attitude, anorexia, amenorrhea or irregular 
scanty menses, weakness, and many varied gastrointestinal symptoms. ‘The 
weight loss varies in accordance with the length of the illness and the acute- 
ness of the anorexia. It is impressive that the patient may complain of 
little, and may even desire not to be treated, but may be brought in by con 
cerned parents or relatives. Some of the patients complain of dryness of the 
kin and hair, brittleness of the nails, loss of libido sexualis, intolerance to 
‘old, and appearance of premature aging. 

The physical and laboratory findings include: lowered blood pressure. 
slow pulse, subnormal temperature, lowered basal metabolism, and some- 
times alterations in the glucose tolerance curve. Roentgen examinations 
of the skull, chest, gastrointestinal and genitourinary tracts, visual field ex- 
muinations, and the information gained by various special examinations add 


* Received for publication November 27, 1939. 
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Height | Weight | Weight 


4088 


Age 








24 61’ 52 Ib 62 Ib 
| 
34 60” 59 Ib 59 Ib. 
| 
| 17 | 64’ 89 Ib. 50 Ib 
| | 
20 61” 82 lb. | 40 lb. 
| 
| | 
136 | 613” | 941b. | 40 Ib. 


| | | 


75 Ib. 40 lb. 


18 | 63” 86 Ib. | 40 lb 
ime : = oe 
6 | 61” | 921b. | 40 Ib 
| 
|| 
22 | 654’ 82 lb. | 38 lb. 
| 
| 


lb 
| | 
16 | 63” | 78|b. 32 Ib. 
7 | 65” | 85lb. | 32 Ib. 
| 20 62” 69 Ib 31 Ib 
a 
| 
18 634” 50 lb. lowest 
| 59 Ib 30 Ib 
| | 
| 
26 64 93 lb. 27 Ib 


ane od 


119 | 61” 79 Ib. | 26 Ib. 


PERRY 


Dura- 
tion 


B.P. 


4 yrs | 115/80 





5 yrs. | 98/70 
| 
| 

10 yrs. | 100/84 

12 mos.| 92/58 

} yrs 105/80 

6 mos.| 122/70 
| 

12 mos.| 86/70 

16 mos.| 106/54 

12 mos.| 80/50 
| 

2 yrs 94/60 

6 mos.| 110/68 

12 mos 90/45 

14 mos.| 80/60 

10 mos.| 120/80 
| 

& yrs. 66/? 

2 yrs 106/80 
15 mos 


90/50 
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Pulse| Temp 


98,2 





8U 
76 96.0 
72 98.4 
68 | 95.0 
58 99.0 
64 98.0 
} 
| 
44 98.0 
58 96.4 
42 97.0 
HU O80 
&4 96.5 
60 96.0 
6S 97.6 
70 98.0 
62 97.2 
b4 95.0 
| 
43 | 98.0 


AND WALTER R. 
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Precipitating or Menses and dur M 
psychic fact r of ame A, 
Reducing diet s 4 
| Appendectomy fp pee 1 per yr. for 
Hystere tomy awaslen ta t removed 3 period 1( 
Quinsy and tonsillitis l year 
Over-ind istry in college 3 yrs 
teligious ? Surgical menopa 
edu ing diet 0 montl 
Over-industry in school 2 yrs 
A ppendectomy 4m } 
Over-work away from home 1S m I n 
Unable to elicit } mont $ 
Restric ted diet to simulate a girl 10 months 
friend 
“Afraid to eat” because of G-I dis- Male patient 
tress 
Hysterical attacks 24 yrs 
Globus hystericus Prima t 
- 
Not elicited 12 . 
Overdndustes in school precipitated rr ' 
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TA I 
I Assays 
B.M.R Glucose ‘ ‘ 
“ 
“ ve 10-20 R.1 3207 | O4-125-128-111-90-97 le tensive endocrine therapy and repeated 
t tment 1 hospit tl patie 8s weight 
ped 7( 8 A re ( 
wed € e Tet s 
apy wa € 
F Not done 19 95-179-154-160-102-77 " ere » hist eneated alisation 
¢ atIOT i examill KK 
" r P lefect 
‘ | 20-30 R.U. 11‘ 94-208-224-319-313-178 14 | patient made excellent response while f 
| ed f 14 1 j hut since 
i i € Diet 
| Less than 4 R.U.*| —42% | 86-86-117-187-190-1 : e ther 
é after stoppi 
= 
‘ sble | Less than 4 R.U.*] —24% | 65-109-165-117-61-¢ 18 he “ for a 
| re e and disco 
} t ed € ered 
Not done ] 73-172-187-158-95-8 . me where 2 
* s were 
Lust 
Less than 4 R.U.*} —38% | 84-113-113-109-98-8 { { temnerament 
I re 1 ot 1 she 
| 
14 
f Not done Not 62—2 | { r ‘ ‘ 
i | done } 
Less than 10 R.U.| —43% | 88—3 hrs. p. } te tipation resulte igvesting 
| f } ‘ | tort sparot 
_ j t t 
l4y | > ‘ f Liat 
Less than 10 R.1 21%, | 4/27/38: 91-114-102-t4 { ie m die 
110-49 f 
12/28/38: 97-15 w ed 
} 126-51-79 
14 - ---- = ; . vo 
| Less than 10 R.1 26 73~120-178-160-160-1 None ‘ , f w etter from ¢ sti reveals 
| et t ne ha 
€ € we et 
10-20 R.1 24 78-84-128-110 81 we izeested, but 
The deat! { 
€ € da ma 
lrogens 12 U. | 40% | 78-87-103-89-90 N est e t eneated re rance 
‘ we é t € 
N lone 1 1/26/30: 74-134-18 , fter ashe 
138 
1/10/39: 84-230-236-7 
85-4 
€ Not done 5 6—104—-111-105-S84 , l € € energeti 
¢ hera " s witt ‘ 
me were started late 
irse € e.t he just 
_ ed aw N 
+ - 
40 R.1 23 87-—125-172-i70—161-t N r ere was an adequate t end ne theray 
. re pre npueneiry w-Ul 
14 = 
“ N é 0 73—fasting 
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TABLE I (continued) 















































Age| Height | Weight | Weight | Dura- | BP. | Pulse Temp. \ Precipitating or Menses and durati: 
Loss tion psychic factor of amenorrhea 
} | 
25 | 59” 71 lb. | 241b.] 3 yrs. | 90/60 | 76 98.0 | Dysphagia (no organic basis for this 3 yrs. 
| 
| | | | 
i | 
_| a 
25 | 66” 96 lb. | 24 Ib 2 yrs. | 100/80 | 56 98.0 | Marriage ? Irregular and scanty 
| | | 
13 | 57” | 63Ib. 22 Ib. | 6 wks.| 90/50] 68 | 96.0 | Reducing weight (acute starvatior 2 mos 
| ' 
30 | 604” 88 Ib. | 22 Ib. | 12 mos.| 98/60 | 68 96.8 | Not elicited Irregular 2 yrs 
| 
F | 29] 613” 80 lb. | 221b.} 2mos.| 110/70 | 88 | 98.6 | Disappointment in love affair Scanty—regular 
PR 
definite 
|_| 
21 | 654” 88 Ib. | 20 Ib. 10 mos.| 95/60 | 56 | 98.0 | Spontaneous abortion 10 mos 
17 | 62” 82 Ib. 20 Ib. | 2 yrs | 75/60 | 64 94.2 | Not elicited | 12 mos 
| | | 
27 | 65” | 87 lb. | 20 lb. | 12 mos.| 130/90 | 80 | 98.6 | “Psychoneurotic type Surgical menopause at 
| | 18 yrs 
—— | ——— ~ — —_—— - —_— _ ee | a —— 
18 | 65” 83 lb. | 201b.} 2 yrs. 115/60 | 80 | 96.0 | Incapability in high-school Irregular and scant 
| | | | 
| | | 
| | | | 
= " a fn fr en cr fe fn = = = 
17 | 61” 904 Ib.| 15 Ib. 2 yrs.,| 100/60 | 44 | 97.0 | Over-industry in school 17 mos. 
| 


| 


little to the clinical picture. In some cases the disturbed endocrine func 
tions are especially interesting. Our findings in this respect will be dis 
cussed later. It frequently occurs, as it did in several of our own cases, 
that the condition is at first mistaken for Simmonds’ disease and is sep 
arated from it with difficulty and often only after observation for some time 


[ETIOLOGY 


It is generally accepted that the background for this condition is a 
“morbid mental state,’ and Ryle** has pointed out the importance oi 
searching for multiple contributing factors as to psychogenic cause. H¢ 
states that ‘‘ of all the diseases in which the adverse interactions of the mind 
and body play a part, anorexia nervosa is one of the most dramatic and sig- 
nificant. A psychic trauma or a foolish habit, or some combination of the 
two, results in a loss of appetite and a suppression of the menses. Starva 
tion follows and with the starvation an aggravation of the anorexia. Faced 
with these symptoms and increased emaciation, domestic anxiety, and some 
times medical indecision still further complicating the situation, a young 











*Estrogen assays done by the method of Kurzrok.%7 
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(continued ) 


TABLE I 


Bio-Assays 
} Pe ; 
- Veicht f Re 
| B.M.R.} Glucose tolerance We : marks 
Urinary w 
estrogens and | 
androgens | ad 
—— = — —— 
Less than 4 R.U. | —21% | 106—168-176—-147-87-73 73 lbs 5 yr This case had intensive endocrine therapy for a 
. period of two years under observation here 
without any response: then after becoming 
| interested in “‘Christian Science” made a com- 
| plete recovery At this time we have the 
patient on a mild reducing diet 
Not done 13% | 92—3 hrs. p. p. 40 ibs 2 yrs G No endocrine therapy was given in this instance 
al | the recovery has been s atis! ac tory 
Not done 38% | 107—fasting 40 ibs { ] Firm handling at home and dietary therapy alone 
| nl accounted for this excellent response 
Not done | — 8% 12/30/35: 94-176-187- 21 lbs 7 yrs k Following a trial on pituitary extract, antultrin- 
118-80-45 » nd insull lietary management alone has 
| 1/16/36: 89-95-76-74- shown a fair response 
82-74 
Not done 20°; 105—fasting 15 lbs 2 yrs | This is a very unstable nervous type of indi- 
} 
vidual, and there has been a poor response to 
| repeated encouragement and reassurance 
Less thanl0 R.U. 30°, (8/25/37: 60-99-114-73- 20 Ibs 2 yrs Fair Ovarian therapy with A. P. L. for a three-mont! 
99-62 period with codperation in the diet accounted 
5/2/38: 73-98-107-104- for this fair response 
51-59 
Not done Not Not done I No res € theelin, whole pit. extract, and 
jone 4 S therapy 
Not done }— 2 82—4 hrs. p. p 2 8 I e is a grad in vel th Ase 
| 
Not done | Not 80—24 hrs. p. p 13 Ibs 4 This patient still has periodic episodes of *‘ gettin 
done ; ervous and having vomiting spells and loss of 
appetite.” 
~20 R.1 27 83-173-193-145-69-74 s ) I iam rrhea, various endo- 
( 
AY € parations were given without benefit 
j servat short time with increase in 


The others were done by Cuyler’s method 


woman, recently healthy and happy begins to cause alarm and to look ‘ like 
a victim of a famine privation.’ ’ 

One or more factors may be important in the precipitation of the syn- 
drome among which may be: a congenitally inadequate nervous const! 
tution, the additional nervous instability of adolescence, injudicious and 
radical reducing diets, loss of appetite following illness or surgical operation, 
hysterical self-inflicted starvation to attract attention or sympathy, psychic 
trauma from such causes as disappointment in love or marriage, death of a 
friend or relative, over-industry in school or college, fear of eating arising 
from manifestations of functional nervous disturbances of the gastro- 
intestinal tract such as hysterical dysphagia and functional indigestion. 
lear of being thrust out of a sphere of protection formed by the illness 
may form the greatest obstacle to recovery. Sheldon’ has advanced the 
belief that some cases have a pituitary abnormality and that there is a 
which is peculiarly apt to develop anorexia 


‘special body-mind type ”’ 
nervosa in response to emotional difficulty. 


Table 1 is a summary of the findings in 27 cases of anorexia nervosa. 
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SYMPTOMATOLOGY 


A. Anorexia. The anorexia in these cases may be described as a loss 
of appetite and hunger amounting to a disgust for food. Everyone readily 
admits a large psychic element in nutrition. The situation is well stated 
by Keeton **: “ the vegetative mechanism is constantly subjected to reflexes 
originating in the mental fields, if these are pleasurable there is a facilitation 
of digestion, if they are not there is an inhibition. A disturbing bit of new 
is received and the individual loses his appetite, if the adjustment is dif- 
ficult he may become nauseated and vomit. One has only to look at the 
nervous worried patients who are suffering from anxiety neuroses to realize 
the great blockade that the mind offers in these patients to maintenance of 
a normal nutritional state.” 

Surmont *° states that he found achlorhydria present in the type of person 
who is subject to anorexia nervosa. Berkman’** reported a tendency to 
hypoacidity in his series of cases. There were 12 cases in our series that 
had Ewald test meals; achlorhydria was present in only one. 

Our results were as follows: 


Number of cases: Degree of Free Acid: 
No free acid 
Below 20 de grees 


Between 20 and 40 degrees 
Above 40 degrees 


Mmwwre 


Achlorhydria, therefore, is not a factor of importance in causing the 
anorexia in these cases. 

B. Loss of Weight, Emaciation, and Effects of Weight Loss. One of 
the basic abnormalities in this disease is the failure of the patient to accept 
an adequate diet. As soon as there is insufficient food for body processes 
the tissues are utilized, and this produces weight loss. To protect these tis 
sues when the intake is lowered the basal metabolism becomes depressed 
In starvation, the carbohydrate stored as glycogen and the so-called “ de 
posit protein” are oxidized first, later the body fat is drawn upon, and 
finally the body protein. The tissues of greatest physiologic importance 
are spared as long as possible. When the most vital organs are sapped, 
death results. 

One of the most instructive accounts of the effect of starvation on 
oxygen metabolism is that given by Benedict * in his studies on a group of 
students : 

“A group of 12 athletic young men, who were on diets of 3200 and 
3600 net calories per day, were placed on a diet of 1400 calories for three 
weeks without changing their mental or physical activities. After the aver- 
age weight had fallen 12 per cent below its original level, it was found that 
they were able to maintain this weight on a diet of 1950 calories, a little 
more than half of the amount originally required. Meanwhile the heat pro 
duction during sleep had fallen to about three-fourths of its original value, 
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I l. Case 2. Age 24 years, height 61 inches, weight 65 pounds, weight 


| ) | 
loss 62 pounds 


and the heat production per kilogram of body weight and per square meter 
of body surface was about 18 per cent lower than at the beginning of the 
study. The pulse rate was greatly lowered, some morning rates were re- 
ported as low as 33 per minute. Systolic and diastolic pressures were dis 
tinctly lowered, rectal temperature remained normal. There was a slight 
falling off in strength tests, but muscular efficiency did not seem to be im 
paired; in fact, actual measurements proved that on account of their lower 
weights they were able to walk a mile with less expenditure of energy than 








824 E. PERRY MCCULLAGH AND WALTER R. TUPPER 


at the beginning of the experiment. They lacked energy, they felt cold 
more keenly, and there was a marked diminution in sex expression c 
incident with reduced diet.” 

The above experiment demonstrates clearly the major effects of sta 
vation, and emphasizes the fact that strength may be well maintained during 





Fic. 2. Case 2. Five years later. Age 29 years, height 61 inches, weight 83 | 
Note: The incisional scars present at this time resulted from an operation to “suspend t 


uterus ” and two exploratory laparotomies for “ abdominal adhesions.” 


considerable weight loss. l'urther effects of marked weight loss are marked 
weakness and inability to walk; and Keeton ** has seen incontinence of 
urine and feces, suggesting the possibility of cord lesions. Such cases have 
been shown to be secondary to malnutrition, since the signs disappeared when 
food was administered. 

Among our cases, two were fatal (cases 6 and 15); and in both 
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stances, although definite data are not available from the records, letters 
from the attending physicians indicated that they continued to lose weight 
and both lost more than half their body weight. In case 6 an incomplete 
autopsy was performed and no cause for death could be found. The adrenal 


1 
t 
1 
i 


Oo 


ands were normal; the pituitary gland was not examined. ‘There was no 


3. Case 3. Age 34 years, height 60 inches, we ight loss 59 pounds 


in 10 years. 


postmortem examination in the other fatal case. Usually if an individual 
loses more than one-half of the body weight the outcome is likely to be 
tal. In one of our cases, body weight decreased from 188 to 70 pounds, 
following which the patient recovered and weighs 130 pounds at the time of 
his writing. 
C. Amenorrhea. Amenorrhea is one of the cardinal symptoms in 
exia nervosa. Seventeen of our 27 cases had complete amenorrhea; five 
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cases had irregular and scanty periods; three cases had had operative inte: 
ference previously; and in one case there were irregular and mildly profus 
menstrual periods. The menarche was at 13 to 14 years in the majority , 
cases, the extremes being 11 to 16 years. 








Fic. 4. Case 10. Age 22 years, height 651% inches, weight 82 pounds, weight loss 38 pou 
in 2 years. 


With regard to the etiology of the amenorrhea, it appears that the stat 
vation is the chief factor in most cases, as the amenorrhea usually follows 
considerable weight loss. The nervous or psychic factor, however, is 
parently the major factor in some since the amenorrhea may precede weight 
loss as occurred in two of our cases. It appears to us that both factors « M 
of importance. Whether the amenorrhea is psychic or nutritional, 
mechanism must involve ovarian activity. Whether this is primary or pitu 
tary in origin is not certain. Some of the hormonal studies appear to b 
definitely on this point. 
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D. Gastrointestinal Symptoms. Apart from anorexia the most common 
symptom referable to the gastrointestinal tract is constipation, and this was 
practically a constant complaint in these cases. The second complaint in 


order of frequency was “ gaseous dyspepsia” described as gas, bloating, 
feeling of pressure and fullness, all of which occurred after eating. Com- 
plete roentgen investigations of the gastrointestinal tract in 11 cases re 
vealed no organic disease to account for the symptoms. Spasticity of the 
colon was present in the majority. 


PuysiIcaL FINDINGS 


A. General Examination. The most striking physical change was ema 
ciation in the majority of cases. In addition, there was dryness of the skin, 
a senile appearance, and evidence of lowered metabolism. In only one case 
was there definite failure in development of secondary sexual characteristics 
and that was a fatal case. In an additional six cases there was a decrease 
in size of the breasts, and the uterus was described as being slightly smaller 
than normal. In two of these cases modified Friedman tests ** were done, 
and were negative. Case 17 was an example in which the breasts were 
prominent in spite of the obvious under-nutrition. Examination of the 
fundi oculi and visual fields in 11 cases revealed no evidence of pituitary 
disease, 

None of our cases showed any of the common clinical signs of vitamin 
deficiency. This is in accord with the observations of others. Bruckner, 
Wies, and Lavietes ** state that in complete starvation specific vitamin de 
ficiencies have not been noted, probably because the reduced energy require 
ments are satisfied by body tissues which are complete foods. It is probable 
also that the low level of metabolism in anorexia nervosa diminishes the 
requirements for vitamins. 

B. Blood Pressure, Pulse, Temperature. In reviewing the table one 
readily observes a general lowering of blood pressure levels. Pulse rates 
are slow and in some instances temperatures subnormal. ‘These changes are 
consistent with an attempt on the part of the body to preserve itself by con- 
serving the expenditure of energy. 


LABORATORY IXXAMINATIONS 


\. Blood. ‘There were 10 cases in the series in which the hemoglobin 
content of the blood was below 80 per cent. In some cases pallor of the 
patient was so pronounced as to suggest anemia of rather high grade, and 
in some of these anemia was diagnosed by the ophthalmologist because of 
the degree of pallor of the fundi oculi; yet blood counts in the same indi- 
viduals approached normal or came within normal range. 

"he sedimentation rate was determined in many cases and in all was 


Within normal limits. 
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In several cases considerable study was directed toward blood chemistry, 
especially in regard to sodium excretion and blood levels of sodium, potas- 
sium, calcium, phosphorus, iodine, cholesterol, urea, and uric acid, but 
nothing of significance was encountered. 

Repeated urinalyses were insignificant, and the blood Wassermann and 
Kahn tests were done in all and were negative in every instance. 

B. Basal Metabolic Determinations. ‘Twenty-four of the 27 cases had 
basal metabolic determinations, and the determinations recorded in the table 
were the lowest obtained during the period of observation. ‘The number of 
cases within various levels were as follows: 


Number of Cases Range of B.M.R. 
2 0 to —10% 
5 — {0 to — 20a 
10 —20 to — 30% 
+ —30 to —40% 
3 40 to - 43% 


Benedict *° presented studies made in regard to the basal metabolism as 
affected by starvation in his subject, Levanzin, whose basal metabolic rat: 
after 21 days of fasting fell to — 30 per cent. Lusk* calculated that th 
fall in metabolism in this subject was caused not only by the decreased bod) 
and protoplasmic mass, but also by some specific and unknown factor which 
tends to protect the organism from the evil results of starvation. This pro 
tective mechanism offered by the body explains why the patients with 
anorexia nervosa have continued to survive on very low caloric diets 
Other writers have reported very low basal metabolic rates in cases of 
anorexia nervosa, and the lowest basal rate that we have found recorded was 
that quoted by Sheldon ** in Wittkower’s case, in which the rate was — 76 
per cent. 

Joslin ** has done a total of 661 basal metabolism tests on a series of 115 
cases of diabetes mellitus, and in a group of 20 cases with extreme loss ot 


35 per cent of body weight, the metabolic rates fell an average of 25 per cent 
(a loss of 0.63 per cent in metabolism for 1 per cent body weight). He 


contrasts this with the students studied by Benedict, who lost only 10.5 per 
cent in weight, with an average fall in metabolism of 19 per cent (a fall 
in metabolism of 1.8 per cent for each 1 per cent body weight). Joslin be- 
lieves that this difference is due to the fact that normal men have a quicker 
loss and a quicker adaptability. It is interesting to note that the lowest basal 
rates in diabetics were found in girls from 16 to 18 years of age, one of 
whom gave a reading of —48 per cent, and this age is very common {o! 
the onset of anorexia nervosa. 

C. Glucose Tolerance. The glucose tolerance was determined in 
cases of this series. The method used was as follows: One hundred grams 
of glucose in water were given orally. Venous blood and urine specimens 
for glucose determinations were collected fasting and at one-half, one, two, 


) 


1S 
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y; three and four hour intervals, the blood sugar being determined by a modi 

S- fication of the Myers-Bailey method. 

It | In our patients we found the abnormal tolerance curves to be of two 
tvpes: (a) decreased tolerance or a diabetic type of curve, in which the 

d second and third hour determinations are high lhe curve does not drop 

d 








5. Case 10. Fourteen months later. Height 65% inches, weight 122 pounds 

to within normal limits completely at the fourth hour in some instances; 
and (b) increased tolerance or the low flat curve. This is the type of curve 
which has usually been referred to as a characteristic finding in pituitary 
cachexia. ‘There were eight cases that revealed an increased tolerance, 
while four cases showed a distinctly decreased tolerance. In case 3 it will 
be noted that the curve is typically diabetic, and it is interesting to note that 
after following a high carbohydrate intake and a total of 3,000 calories daily 
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intake for 12 days, this patient had a normal blood sugar level two ai 
one-half hours post prandial, and glycosuria had disappeared. 

Previously a great deal of significance has been attached to the low fla 
tolerance curves as pointing towards the diagnosis of Simmonds’ diseas 
It has been reported by us *® and others that the glucose tolerance is ve 


\ 





a b 
Fic. 6. (a) Age 20 years, height 62 inches, weight 69 pounds. Weight loss 31 pout 
in 10 months. (b) Nine years later. Height 62 inches, weight 95 pounds (gained 
months ). 





definitely altered by the dietary intake in cases of diabetes and in functional 
hypoglycemia. In such patients on maintenance diets we found that th 
tolerance can be increased by increasing the carbohydrate intake and d 
creased by decreasing it as judged by repeated tolerance tests. The san 
type of change apparently occurs in some cases of anorexia nervosa as illus 
trated by case 14. Sweeney *° has shown definite changes in the toleran: 
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curves following rigid dietary management for only two days in normal 
subjects. Sheldon ’** has recently discounted the significance that he had 
formerly attached to the flat type of tolerance curve seen in some of his 
cases of anorexia nervosa, and has reported a case of anorexia nervosa in 
which he has manipulated the curve by dietary control alone. Ross ** re- 
cently recorded his observations on a case of anorexia nervosa with special 
reference to carbohydrate metabolism, and he believes that some liver prep- 
arations which he used in his patient have some influence on the regulation 
of the carbohydrate metabolism of these patients. We believe that the sig 
nificance of glucose tolerance curves must be measured in terms of the diet 
used habitually for days or weeks preceding the test, and it is likely that there 
are other factors which influence this determination that are as yet unrecog- 
nized. Recent work has been done in an effort to detect the relation of 
vitamin B, to carbohydrate metabolism, and may prove to be of some im- 
portance, 

D. Hormonal Assays. The gonadotropic hormone assays in this series 
were determined by a modification of the Friedman test,** which method 


gives a roughly quantitative determination. Assays for urinary estrogens 
were done by a method described by Cuyler,*’ except cases 4, 5, 7, and 18 
which were done by the Kurzrok method.** The normal levels of urinary 
estrogens excreted in 24 hours vary usually from 20 to 50 rat units daily as 


estimated by the first method, 4 to 19 units by the second. Urinary androgen 
assays were done according to the modified Gallagher and Koch method as 
described by McCullagh and McLin,** the normal value for which is 18 to 
80 international units per 24 hours. 

The results of the bio-assays done are given in the table. It is not sur 
prising that bio-assays in these individuals should show very low titers for 
estrogens since amenorrhea is so common. In 13 cases urinary estrogen 
levels were determined and only two approached average normal levels, 
whereas 11 cases showed a very definite decrease in the estrogen excretion 

[t appears significant that among 18 cases in which qualitative gonado 
tropic hormone assays were done, an excess of this material was shown very 
definitely in seven cases, and a measurable amount was present in three. 
his seems to us to be very strong evidence against pituitary insufficiency as 
a cause of the symptoms, and appears to be a finding quite inconsistent with 
pituitary gland failure of an extent capable of producing pituitary cachexia 
These findings strongly suggest the fact that the nutritional disturbance 
affects the ovaries directly rather than through the medium of the pituitary. 
and that the prolan excess is an evidence of compensatory pituitary hyper- 
activity. The women having excessive urinary gonadotropic hormone are 
1oted to be cases in which the amenorrhea is of long standing in each in 
stance, which lends still further support to this view. 

[. Roentgen Examination. There were no positive findings except 
pasticity of the colon obtained in any of the roentgen examinations of the 


| 
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gastrointestinal tract. Chest films were made in 21 cases. Evidence of 
arrested pulmonary tuberculosis was found in only one case. 


Roentgen examination of the skull in 15 cases showed no evidence of 
pituitary disease. 


DIFFERENTIAL DIAGNOSIS 


It is extremely difficult and often impossible to differentiate anorexia 
nervosa and pituitary cachexia during life. Some similarities and differ 
ences in these conditions are mentioned below and other conditions more 
readily separated are discussed briefly. 


(1) Simmonds’ disease. The fatal syndrome of progressive weakness 
arid cachexia, which was noted by Paulesco in 1907 following the removal 
of the pituitary gland, has been described in man prior to that date. It was 
not appreciated, however, that atrophy of the anterior lobe of the hypophysis 
was the primary etiologic factor until Simmonds called attention to it i1 
1914.*° Pituitary cachexia is characterized clinically by: weakness, emaci 
ation, falling of axillary and pubic hair, sensations of chilliness, gastro 
intestinal atony, atrophic changes in the skin, low blood pressure, low basal 
metabolism, and disturbance of the sexual functions including the cessation 
of menstruation, impotence and loss of libido. Pathologically, it is char 
acterized by destruction of the anterior lobe of the pituitary gland, with sec 
ondary atrophic changes in the thyroid, parathyroids, suprarenal cortex, 
reproductive organs, and a decrease in the size of the abdominai organs 
(splanchnomikre). Various processes have been the cause of the destruc- 
tion of the anterior lobe, including emboli, thromboses, tuberculosis, tumors 
and cysts, syphilis, and trauma. The diagnosis of Simmonds’ disease is 
difficult, and we are inclined to agree with Silver ** who thinks that it can be 
considered proved only when confirmed at necropsy. Proof of the diag- 
nosis is nearly as complete, however, if it follows operative removal of a 
pituitary tumor and especially if, following such an operation, careful search 
at the time of operation fails to reveal any remaining pituitary gland. 

The marked cachexia presented by the extreme cases of anorexia nervosa 
simulates Simmonds’ disease very closely. In most instances it is possible 
to differentiate these conditions with a fair degree of accuracy after con- 
tinued observation and study, especially regarding the course of the illness 
as influenced by attempted therapy. We attempt the differential diagnosis 
on the basis of the following: 

















ANOREXIA 


DIFFERENTIAL 


Simmonds’ Disease: 


“1. Age incidence: More common in adult 
women during child-bearing period. 


2. History: Good health until onset; often 
history of puerperal sepsis, syphilis, 
trauma, or symptoms suggesting tumor. 

3. Symptomatology : 

a. Weakness is pronounced. 

b. Anorexif is unassociated with neu- 
rotic trends. 
Digestive symptoms less marked. 

d. Amenorrhea usually is a matter of 
slight concern. 

e. Severe crises may occur causing 
death. 


“4. Physical signs: Definite failure in the 
sé condary sex characteristics, atrophy of 
breasts, uterus, etc. Loss of axillary and 
pubic hair. 

5. Neuropsychiatric: Dull appearance, poor 

memory, and intellectual impairment. In 

some cases spastic contractures of the 
limbs occur. 

Laboratory evidence: 

a. Low B.M.R. 

b. Glucose tolerance increased as the 
rule. 

c. Roentgen evidence of erosion of the 
sella as seen in tumors, trauma, 
luetic lesions, etc., may be present. 

d. Visual fields—defects likely with 
tumor. 

e. Hormonal assays: 

1. Gonadotropin assays—theoreti- 
cally always very low. No 
measurable gonadotropin in one 
postoperative case studied by us. 

2. Estrogen or androgen assays: 

r Theoretically always decreased. 

/. Course: Progressively downhill with lack 
f response to all endocrine therapy avail- 
able at this time. 

8. Prognosis: Grave, though some cases liv 
many years. 

9. Pathology: Almost complete destruction 
of the anterior lobe of the pituitary with 
secondary atrophic changes in other en- 
docrine glands, viscera, and skin. 


io 
we 
w 


NERVOSA 


DIAGNOsIs 
Anorexia Nervosa: 

l. Age incidenc« More common in ado- 
lescents and between ages of 16 and 24 
years 

2. History: Psychogenic background, and 


often a definite precipitating factor can be 
elicited. 
3. Symptomatology : 

a. Strength is surprisingly well pre- 
served in spite of emaciation. 
Anorexia and emotional disturbances 
are intimately connected and a 
marked aversion to eating may be 
recognized 

c. Functional 
nent. 

d. The amenorrhea as well as other 
features may be matters of great 
alarm to the patient and relatives. 

e. If death occurs it follows typically, 
slowly progressive changes 

4. Physical signs: The breasts often escape 
the wasting until the final stages. Avxil- 
lary and pubic hair are usually spared. 


indigestion 1s more promi- 


5. Neuropsychiatric: Usually impulsive ; much 
more alert mentally ; hysterical trends 


Laboratory evidence 


a. Low B.M.R 
b. Glucose tolerance may be increased 
or decreased 
c. Roentgen evidence absent 
d. Visual fields—normal 
e. Hormonal assays: 
1. Gonadotropin assays (Friedman 
test) may be positive or show 
gonadotropin ex 
( However 


measurable 
ceeding the normal. 
a negative test cannot be con- 
sidered diagnostic ). 

2. Estrogen and androgen assays: 
Usually but not always de- 
creased 


7. Course: Response to psychic and dietary 
therapy, and forced tube feedings it 
necessary. 

8. Prognosis: Dependent chiefly upon ac- 
curate diagnosis and energetic treatment. 

9. Pathology: All available data suggest 
that there are no characteristic changes 

the endocrine glands or other organs. 


2) Addison’s disease may be difficult to exclude at times, but the ab- 
sence of pigmentation of the skin and mucous membranes, and a negative 
salt deprivation test with a high potassium intake, as suggested by Wilder 


et al.,°° are good evidence against Addison’s disease. 
and potassium levels are usually seen in anorexia nervosa, and there is no 


Normal blood sodium 
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marked improvement with large doses of sodium chloride and adrenal cor 
tical hormone. In Simmonds’ disease marked improvement may be ob 
served under such treatment in some cases in crises. 

(3) Intracranial lesions, such as neoplasm, will usually be accompanied 
by neurological findings as well as changes evident in skull roentgenograms 
or encephalograms. 

(4) Malignancy. When malignant disease results in extreme emaci- 
ation it is usually associated with more marked anemia and a less striking 
fall in basal metabolism than is found in this condition. In most cases of 
advanced malignant disease clinical and adequate roentgen studies usually 
produce adequate evidence of its presence. 

(5) Tuberculosis may be excluded on the bases of clinical, laboratory, 
and roentgen findings. There was one case in our series that apparently 
developed a mild tuberculosis probably secondary to malnutrition. This is 
apparently a rather common complication in anorexia nervosa. ‘There was 
no evidence of tuberculous activity in any of our cases during the period 
of study recorded. 

(6) Hypothyroidism may require consideration because of the existence 
of a very low basal metabolic rate. The hypometabolism in anorexia ner- 
vosa is due, we believe, entirely to starvation. In anorexia nervosa dryness 
of the skin and hair, and brittleness of the nails are common, as in hypo- 
thyroidism. Neither edema nor paresthesia was present in any of our cases 
of anorexia nervosa, whereas in cases of hypothyroidism with metabolic 
rates lower than minus 25 per cent, some evident edema about the eyes or 
hands is the rule. In anorexia nervosa the patients often appear to be very 
active mentally and physically, and their memory may be very accurate in 
contrast to the lowered mental vigor in thyroid deficiency. ‘There is no 
marked tendency in hypothyroid states to the weight loss that is always 
prominent in anorexia nervosa; and finally, thyroid therapy is specific in 
hypothyroidism but produces little if any clinical improvement in anorexia 
nervosa. 

TREATMENT 


1. Reassurance and psychotherapy. The most important single plhas¢ 
of treatment is that of complete reassurance to the patient that organic dis- 
ease is absent. A thorough examination is of considerable assistance in 
impressing the patient that organic causes have been excluded. Following 
this it is important that a definite diagnosis be reached. The patient and 
relatives should be impressed with the confidence of the physician in his own 
opinion. This establishment of complete confidence in the patient, explicit 
instructions, and firm handling are the most important features of successful 
management. 

2. Diet. A high caloric and high vitamin diet should be insisted upon, 
and if necessary, tube feedings may be used in extreme cases. The use of a 
flexible latex tube containing a small bougie to maintain patency may be used, 
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and solutions of condensed milk will avoid clogging from milk curds. ‘The 
fluid intake and deficient calories may be made up by the use of extra feed 
ings or of glucose in saline intravenously. 

3. Vitamins. We routinely add vitamin preparations by mouth, and 
more recently have been using crystalline vitamin B, preparations combined 
with liver extract as injections intramuscularly. 

4. Endocrine preparations. In our cases there were many patients who 
were considered “ pituitary failure’ at the onset of the illness, and conse- 


quently many endocrine preparations, notably pituitary extracts, were given 


with the hope of favorable response. There were three cases in which 
continued and energetic use of many endocrine preparations resulted in con- 
tinual downhill progression of the illness, and after discontinuance of this 
type of therapy and the instigation of forced dietary intake with added 
vitamins, we have observed favorable responses. «There were a few cases 
that received endocrine preparations and maintained an adequate dietary 
intake at home that responded favorably, but in light of the failure in the 
other cases observed closely, we believe that dietary therapy was the cause for 
this response. With regard to thyroid, we consider the hypometabolism to 
be a compensatory and protective mechanism in most of these cases, and 
believe that thyroid is contraindicated where the weight is low since any 
increase in metabolism retards weight gain, which is of prime importance in 
the treatment. If hypometabolism remains after a normal weight is at- 
tained, and especially if amenorrhea still exists, the use of thyroid may be 
worthy of reconsideration. 

Many of these cases show a rather definite sensitivity to insulin. If it 
is to be used, careful discrimination is advised. ‘The response to insulin was 
of doubtful value in our cases and we feel that its value in this disease is 
decidedly limited. 

In some of our cases the maintenance of normal weight and general good 
health for months has been associated with continued low urinary estrogens 
and persistent amenorrhea. In consideration of this we believe that some 
permanent damage to the ovaries may have occurred in some cases, par 
ticularly those of long-standing. In such instances gonadotropic or ovarian 
therapy is to be given serious consideration. 


PROGNOSIS 


The earlier the diagnosis and the sooner appropriate treatment is ar- 
ranged, the more favorable the prognosis. It is generally agreed that none 
of these cases is hopeless while life exists. In this series there were two 
fatalities, and in both instances it was impossible properly to control the 
patients and the dietary intake. Tuberculosis is a relatively common com- 
plication in cases of anorexia nervosa and with this added, the prognosis is 


grave, 
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DISCUSSION 


Many cases have been reported as Simmonds’ disease in the literature 
with favorable responses to endocrine therapy. In the light of our ex- 
perience of striking failure of response to available endocrine preparations 
over long periods of time, we believe that such cases usually represent, in 
reality, anorexia nervosa. Richardson * pointed out this likely possibility. 
In view of the greater likelihood of cases presenting themselves with this 
syndrome as caused by malnutrition than by having actual pathologic 
changes in the pituitary gland, we feel more caution should be exercised in 
making the diagnosis of pituitary cachexia. 

Case 1 is a very good illustration of mismanagement of a case of ano 
rexia nervosa. Here much dependence was placed upon endocrine therapy 
and adequate dietary intake was not forced. There may be other cases 
similarly mismanaged with fatal outcome, the fallacy being that while th« 
attending physician is busying himself injudiciously in prescribing and de- 
pending upon endocrine therapy, he may accidentally overlook the real cure; 
namely, proper psychotherapy and the forcing of a high caloric intake. 

In view of the very close similarity of anorexia nervosa and pituitary 
cachexia, the question arises as to whether dysfunction of the pituitary 
gland could be a reality and be secondary to nutritional factors. When gen 
eral bodily nutrition is very poor all tissues must suffer to some degree and 
the glands are no exception. It is known that certain nutritional factors are 
of considerably greater importance than others in respect to pituitary activ- 
ity. Experiments such as those of Parkes ** indicate that such is the case. 
He showed that rats with normal estrous cycles became anestrous when fed 
a diet deficient in vitamin B. ‘Transplantation of the pituitaries of sucl 
animals into young females indicated that the glands of the vitamin | 
deficient animals had less gonad-stimulating action than normal pituitaries 

The systematic investigation of the effects of dietary deficiencies on 
mammalian reproduction, and particularly on the estrous cycle was initiated 
by Evans and Bishop * (1922) with the aid of the vaginal smear technic. 
They showed that underfeeding of rats with an otherwise complete diet 
results in general aberration of the ovulation cycle; they further found dis- 
turbance of the cycle on unbalanced diets, and on diets deficient in salts. On 
diets deficient in vitamin A, rats showed abnormally prolonged estrous symp- 
toms, whereas the absence of vitamin B resulted in a complete cessation of 
the estrous cycle. 

More recently Barrie ** has produced experimental evidence that sug- 
gests that vitamin E deficiency in rats causes failure of the normal repro- 
ductive process, of lactation, and of activity of the thyroid gland and that 
this is associated with deficiency in production of gonadotropic and thyro- 
tropic hormones by the anterior lobe of the pituitary gland. This evidence 
was further substantiated by the histological findings. The conclusion 
drawn by Barrie is that vitamin E is necessary for the normal function of the 
anterior lobe of the pituitary gland. 
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It appears logical to suppose that in anorexia nervosa, where malnutr1 
tion plays the master role, there should be some effects from a lack of vita- 
mins, and that lack of vitamins A, B, and E may contribute toward the de 
velopment of the syndrome. ‘The finding of large amounts of gonadotropic 
hormone in the urine in the presence of anorexia nervosa, however, appears 
to indicate that neither lack of vitamin B nor any other factor is causing 
pituitary sex hormone deficiency. If any specific nutritional factors are 
more intimately connected than others with gonadal deficiency, the effect 
would appear more direct upon the gonads and the excess of gonadotropic 
substances as shown by the Friedman test in our cases represents a compen 
satory pituitary hyperactivity. Until more definite knowledge is available, 
and especially since there is no obvious reason to believe that pituitary de 
ficiency exists, it would seem wisest in the treatment of these cases to con 
centrate our attention upon the promotion of normal nutrition. 


SUMMARY AND CONCLUSIONS 


1. A brief summary of the literature and the findings in 27 cases of 


anorexia nervosa are presented. 

2. The etiology, clinical picture, symptomatology, results of investiga- 
tion, treatment, and prognosis are given with special emphasis on the simi- 
larity between anorexia nervosa and Simmonds’ disease. 

3. Concerning differential diagnosis, an important feature is the demon- 
stration of an increased, gonadotropic hormone excretion in some cases of 
anorexia nervosa, a finding which is not consistent with severe pituitary 
failure. 

4. It is suggested that vitamin deficiency may be a factor in producing 
the gonadal failure found in anorexia nervosa. 
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EMOTIONS AND BODILY CHANGES; A REPORT OF 
SOME RECENT PSYCHOSOMATIC STUDIES * 


By FLANDERS DunBar, M.D., Ph.D., Med.Sc.D., New York, N. Y. 


A DISTINGUISHED member of this College made a statement some years 
ago which has served as both guide and inspiration to many of us who have 
turned our attention to problems of psychosomatic medicine. After it had 
been discovered what diverse illnesses might have an important source in 
emotional conflict, a controversy arose which reached its height a decade or 
so ago between proponents of psychogenesis versus physiogenesis of disease. 
It was against the background of this controversy that Dr. Walter B. Can- 
non made the comment 
An escape from the insistent demands of the pathologist for morphological evi 
dence of disease, and also from the vagueness and mysticism of the psychological 
healers, can be found, I am convinced, in an understanding of the physiological proc- 
esses which accompany profound emotional experience. 


It was in these terms that we undertook to study in a general hospital + 
groups of patients suffering from different types of illness. After a pre- 
liminary review of cases showing combined medical and psychiatric prob- 
lems it was decided that a better perspective would be obtained by studying 
serial admissions to the hospital in different disease groups whether or not 
any emotional problem appeared to be present. Over a period of ten years 
this investigation covered 1500 patients. These patients were observed si 
multaneously by way of the technics of physiology and clinical medicine, and 
the methods of medical psychology. The routine study of all admissions to 
the hospital for cardiovascular disease, diabetes, and fracture, as wel] as for 
some allergic and gastrointestinal disorders (in the age range 15 to 55) re- 
vealed an important psychic component in approximately 80 per cent ¢ of the 
patients who entered the hospital in a condition which made such study 
feasible. 

Most estimates made by internists in this country, as well as by physi 
cians operating under National Health Insurance in Great Britain, have given 
this figure as 34 to 40 per cent. But careful studies of industrial sickness 

* Read at the Cleveland meeting of the American College of Physicians, April 5, 1940. 

7 In the department of medicine at Columbia University with the codperation of the de- 

rtments of psychiatry and surgery and aided by a grant from the Josiah Macy, Jr., 


oundation. 
£ The 80 per cent of patients in whom this appeared to be the case were divided into the 


ollowing groups : 

1. Those in whom the psychic component was primarily a reaction to the illness itself— 

than 5 per cent; 

2. Those in whom it was a complicating factor affecting the course of illness and re- 
onse to treatment—/75 per cent; 
_ 3. (A subdivision of 2.) About 50 per cent in whom the psychic component was oi 
demonstrable etiological significance in the development of illness 
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and labor loss have brought out the important fact, that for every patient in 
whom nervousness or emotional conflict is readily obvious or elicited in th« 
course of medical history and examination, there is at least one in whom it is 
extraordinarily well concealed. ‘This is particularly likely to be the case 
when the patient has an actual somatic disorder. We ourselves were sur- 
prised in the early period of our study to find that more than half of the 
patients in whom we were able to demonstrate that the emotional component 
played a major role appeared both to themselves and to the attending phy- 
sician to be completely normal happy human beings. Our own and other 
studies have called attention to the frequently inverse relationship of physio- 
logical and psychological symptomatology. For example, many of our 
“completely normal happy ” people became neurotic when they were “ cured ” 
of their somatic disorder, and it was among this group that relapses were th« 
most frequent. 


EMOTIONAL COMPONENT IN PATIENTS WITH CARDIOVASCULAR DISEASE, 
DIABETES, FRACTURE 


As will be seen from table 1 (which gives figures for three of the groups 
studied from July 1, 1934 to July 1, 1938) an average of 50 per cent of all 
the patients in these groups of serial admissions was found to be unsuitable 
for study on the basis of such factors as (a) death shortly after admission; 


TABLE I 


Patients in the Total Admission Groups Excluded from Detailed statis ition 





Fractures , 
1934-1938 ag 
out of 148 |, out of 232 1 


Cardiovascular Diabetes F 


Disease 
1934-1938 | 1934-1938 


out of 748 | 


Reason for Exclusion: 
I. On the Basis of Illness or Defect: 


(a) Death shortly after admission 
(6) Other primary ne 
disease. Nolen 
(c) Psy chosis. . ; ” 
(d) Low mentality.... 


II. On the Basis of Feasibility: 


(a) Referral elsewhere for chronic 
or terminal care 

(6) For some reason not to be re- 
admitted 

(c) Transferred to the private ser- 

vice, referred to local physi- 

cians, or otherwise impossible 
to follow. 

(d) Language diffic ulties...... 


TOTALS 


Percentage of the total admissions 
both years excluded 
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(b) other primary complicating disease; (c) psychosis; (d) low mentality ; 


or because referral elsewhere made adequate study impossible. It is of some 






interest that of the patients with cardiovascular disease, slightly more than 
half were excluded; of the patients with diabetes slightly more than a third; 
and of the patients with fractures about 38 per cent. 

It is interesting with respect to the psychic component (table 2) that the 
lt 









percentages for the two-year periods charted are in such close accord.* 
will be seen that the only significant difference in our figures for the second 
period of two years as compared with the first was in our estimate of the 
number of patients for whom psychotherapy was recommended. This is 











TABLE IT 





THE PATIENTS SUITABLE FOR STUDY THE PSYCHIC 
Factor Was 









Of significance in 79 80 79 


Inadequately determined in. 















Or THE TOTAL PATIENTS ADEQUATELY STUDIED THI 
Psycuic Factor Was 










Too much complicated somatically or too deep-lying 
for more than palliative treatment in.... 32. 8 20 
Such as to warrant psychotherapy in 68 92 80 












accounted for in part by our omission during the second two years of all 
patients in the age group 50 to 55 among whom the suitability for study had 
been found to be much less than in the age group 15 to 50, and in part by ou 
increased skill. We were surprised by the quick response of many of these 
patients to relatively superficial psychotherapy. Of course the question arises 
what were our criteria for judging whether or not the psychic component 
played an important role in the illness. Before giving these it may be useful 


to state a few points by way of amplification of the statement made at tl 










( 





outset concerning the perspective from which this study was undertaken 






t 


Physiologists have shown that the bodily changes which are the most 






closely associated with emotional experience are the same changes that are the 





most immediate responses to other noxious agents such as bacteria or toxins, 






that 1s, changes in tension of smooth or striated muscle, changes in secretion 






(hyper- or hypo-secretion ) and changes in circulation. It goes without say 






ing that these changes may affect the function of any organ in the body, and 





of course if long persisting may be followed by secondary changes such for 





example as atrophy, or hypertrophy of the organ concerned 






* This was unexpected both because of the nature of the problems we were studying and 







iuse during the four-year period we were covering there were changes in our researc! 
staff involving study of patients by several different physicians with different training and 
personality. Tables 1 and 2 are reprinted with permission from the American Journal of 






hiatry. 








842 FLANDERS DUNBAR 


Every physician in practice knows in general what is meant by these state- 
ments relative to bodily changes accompanying emotion but the subject has 
been made more concrete by recent psychosomatic studies; for example, by 
the research of investigators like H. S. Liddell who, following some clues 
provided by Pavlov was able to demonstrate similar phenomena in animals 


In Liddell’s laboratory the following observations were made on animals whic! 
had been adjusted to laboratory conditions and trained in accordance with the con- 
ditioned reflex technic. It was found that if such an animal listens to a metronome 
and is fed when the metronome has a rate of 120, but at the rate of 50 is given no food 
this animal readily learns to distinguish between the two and opens the food box only 
when the metronome has the proper rate. If then the rate of the slower metronom: 
is increased to 80 or 100, so that it becomes difficult or impossible to distinguish 
tween the two rates, many animals develop a constant state of tension. At the sai 
time the heart rate increases, the heart may beat irregularly or develop extra systoles, 
and the animal shows similar disturbances in other bodily functions. The interesting 
thing is that after the animal has been subjected to the strain of attempting to make 
this discrimination it may no longer be able to distinguish between even a very slow 
and a very fast metronome. It seems to become worried; minor disturbances in the 
barnyard which never troubled it before become problems; it ceases to get along well 
with other sheep or pigs and is unable to relax at night. If then, such an animal is 
turned out to pasture and left alone with the others for a year or more the heart may 
quiet down, but animals were observed that when brought back to the laboratory 
which this difficult problem was presented to them, at the first sound of the metronome 
or sometimes even on entering the laboratory, developed trembling, palpitation, and all 
the other physical disturbances experienced before. If you did not know, you would 
jump to the conclusion that they had been badly frightened there.* 


Psychologists have been interested in the question: Under what circum- 
stances may the normal physiological accompaniments of emotion become 
pathogenic? Relative to this point we have the following observations: 


1. Such physiological changes may persist over a long period of time or 
become chronic when the associated emotion or conflict is inadequately dis- 
charged in appropriate action. 

2. The associated emotion or conflict is particularly likely to be inade 
quately discharged if the individual has an inadequate appreciation of the 
problem with which he is faced, or is thwarted in solving it. (Under such 
circumstances he may even try to put the whole problem out of his mind and 
pretend it does not exist. ) 


This latter, of course, creates a problem in history taking. It has been 
said that every medical history of a patient contains three parts: what tlic 


* One might wonder why the sheep was so disturbed by all this, why it did not simply 
open the food box whenever the metronome sounded knowing it would find food sooner or 
later. But this statement must be modified to the following extent: A sheep left free in the 
pasture and taught a maze with the finding of more food as a goal, when the problem be- 
comes too difficult for it it simply lies down or grazes, showing no further interest. What 
makes the sheep susceptible to development of the neurotic type of behavior described whet 
frustrated in its expectation or unable to distinguish metronome rates, seems to be the tact 
that it has already given up a good many degrees of freedom in its submission to the labora 
tory situation. This seems to have a bearing on neurotic types of behavior developed } 
human beings who have given up a good many degrees of freedom by submission to cul- 
tural patterns. 
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patient tells you, what the patient won't tell you, and what the patient can't 
tell you. It is this third part which is most important for psychosomatic 
diagnosis. 

In our research, one of our major problems was the development of what 
we have called a psychosomatic history and of technics of eliciting such 
material. The first objective was to obtain a clear picture of the psycho 
logical as well as of the physiological make-up of the patient; the environ 
mental stresses and emotional conflicts to which he had been exposed and his 
habitual manner of dealing with them. This latter is particularly important 
because as Sherrington has said, the most satisfactory release of instinctual 
tension is action, the least satisfactory is thought, and speech stands half 
way in between. There is a great difference between the people who on 
receiving “ bad news” dash down to the ball field or to a movie, or to work, 
as compared with those who take time to go off by themselves and think it 
all over, or those who call in the neighbors or make a round of visits to their 
friends to tell them what has happened. The physiological accompaniments 
of the emotion aroused seem to be different in each case. In our observa 
tion, constitutional and other factors being equal, the patient with coronary 
disease or hypertension inclines to keep his feelings to himself and think 
whereas the patient with the accident habit has a long history of impulsive 
action under stress. 

The following points were then evaluated as criteria of the significance 
of the emotional factor. 

1. The emotional setting of early attacks as compared with attacks 
precipitated during interviews. 

2. The appropriateness of physiological symptomatology (in terms of 
our knowledge of physiology) to the conflicts and emotional problems and 
character differences diagnosed. 

3. The diagnostic opinion of five different observers as to the relative 
importance of the patient’s psychic and somatic problems 

4. The patient’s improvement or lack of improvement with therapeutic 
attention to the specific behavior pattern found to be characteristic of the 
disorder in question (see next section) without reference to modification 
of the external situation or the patient’s total personality adjustment. 

5. The patient’s ability to stay well (as shown by follow-up visits) in 
spite of subsequent similar injury by the environment, whether through ex 
posure to infection, or to mother-in-law or loss of job as the case might be 


In the course of this study, we became convinced of the truth of Sit 
William Osler’s statement: that what happens to a patient with tuberculosis 
depends more on what he has in his head than what he has in his chest, and 
furthermore, that this statement applies equally well (with appropriate re 
phrasing) to patients with cardiovascular disease, diabetes, gastrointestinal 
disease, allergy or fracture. This is of considerable importance if we realize 
that the illnesses enumerated (with the addition of nervous diseases) account 
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for more than half of our total mortality and disability today. 
words, they make up the bulk of every physician’s practice. 


CORRELATIONS BETWEEN PERSONALITY AND ILLNESS SYNDROME 


Even more interesting than the high percentage of patients in whom w 
found the emotional component in the illness important, however, were 
observations concerning the types of persons that succumb to different types 
of illness. Of course we mean by this personality in terms of physical as 
well as psychological make-up. [Patients in each of the disease groups 
studied showed fundamental similarities in the constellation, somatic 
make-up, major emotional conflicts, character resistances or characteristic 
ways of dealing with problems. They differed in these respects from pa 
tients in each other group studied although no factor was definitive. 

Differences in this constellation seemed to be important: 


First, because they were present in a high percentage of patients in each 
group in contrast to patients in other groups. 

Second, because they could be shown to bear a close relation to the symp 
toms in question, often understandable in terms of physical changes ac- 


companying emotion. 

Third, because psychotherapeutic attention to them even without cor 
rection of other personality difficulties produced changes in the symptomis, 
first exacerbation when the material was brought up, and second relief as 
the material was worked through. 

Fourth, because follow-up of patients with symptoms suggestive of cer 
tain of these illnesses and the related psychic problems has shown in som 
cases that the illness suggested by the symptoms had actually developed 
This seemed to be particularly frequent where the psychic component of th 
illness was prominent and characteristic. Illustrative cases have been pul 
lished elsewhere.* 

Only a sketchy impression of these differences can be given but it is 
significant that many of them were differences that could be determined by 
any statistician who reviewed the medical charts. Their detection not only 
required no psychiatric training but also required little or no medical train- 
ing. The differences under this category are differences in educational and 
occupational history, income, and early disease history. Although thes 
points were checked only at the close of our study they are mentioned first 
because of their objectivity and because of their (to us, surprising) cor- 
roboration of our conclusions from the personality studies. 

Chart 1, where each different shading represents a different disease 
group, shows the marked divergency of one group as compared with an- 
other. It may be interesting to note that our base line from which plus and 
minus deviations are determined represents the upper 60 per cent of the 
population. Using as a base line, educational averages for the total popula- 
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tion, all of our groups showed a positive deviation.* ‘This offers some 
cauge of the selective factor brought in by the hospital itself. (In order to 
make our figures comparable with those for the total population which are 
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given in terms of persons over 21, we have charted only those of our patients 
who were over 21. But since all those over 55 are excluded we would ex- 
pect a higher educational average than that for the general population be 
cause educational standards have been higher in the last 30 years than in the 
preceding 30 years.) We feel, however, that we have 
at least for our hospital because no significant change occurs in the deviations 
presented whether a series of 100 or of 150 patients is used for each group. 

From this point on the discussion covers only three of the disease groups 
studied: patients with fracture, patients with coronary disease, and patients 
diagnosed anginal syndrome but without definite evidence of coronary oc- 
clusion. These groups included 430 of the 1500 patients in the total study. 


an adequate sample 


* With the exception of the elementary school group wher« s really 


equivalent to a positive deviation in terms of educational level 
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Chart 2 makes it possible to analyze the differences in educational his 
tory of the fracture group as compared with the coronary and anginal 
groups. ll these groups have a higher educational average than that o 
the upper 60 per cent of our total population. Incidentally, the fractur: 
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group pretty nearly represents the base line for the total number of patients 
covered in our study; most of the other groups shown on the precedi1 
chart fall below them. 


It may be noted that in the three categories representing termination « 
academic education in the middle of educational unit (that is some eleme! 
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tary school, some high school, or some college) the coronary and anginal 
patients show a minus deviation from the upper 60 per cent of the popula 
tion, but that this is more than compensated by the marked plus deviation 
in completion of the educational unit in question or of a higher edu 
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deviation from the upper 60 per cent of the population in the groups repre 
senting mcomplete educational units (with the exception of the incomplete 
college group)* and a minus deviation in the groups representing completed 
educational units. As will be seen from chart 3 this does not mean that 
accident patients have a lower educational average than patients with car 
diovascular disease: patients with hypertensive cardiovascular disease as well 
as other groups studied fell much below them, although in our series patients 

* This minus deviation is probably to be explained in terms of the tendency of these 


patients not to go to college, plus other factors which in view of limitation of space cannot 
b 


liscussed here. 
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with coronary occlusion and with the anginal syndrome without demon 
strable coronary disease were markedly above them. 

What is the bearing of these charts on the problems we are discussing 
What is their significance for psychosomatic medicine? ‘They interested u 
for the following reasons in terms of our personality studies of fractur: 
patients and patients with coronary disease 


First, both groups were in conflict with authority and in both cases thi 
onset of illness coincided with circumstances which made this conflict acut 

Second, these two groups of patients had completely different ways of 
dealing with authority ; the former attempted to avoid any type of subjectioi 
to authority by becoming adventurers, by frequent changes of environment, 
occupation, boss and sometimes even wife; whereas the latter tended to 
stick to one job, usually their first job, for many years, working long hours 
without vacations until they themselves had become the authority. This 
tendency was borne out even by the history of marriage and divorce and 
size of family. Whereas about the same percentage of each group married, 
the average size of family for the coronary patients was much greater than 
that for the general population, whereas the average size of family in the frac 
ture group fell far below the average for the general population. The edu- 
cational charts indicate that this personality tendency toward self discipline 
and persistence among coronary patients and toward impulsive activity 
among fracture patients started early in life and was characteristic of the 
groups in question: the fracture patients had a tendency to leave school 
in the middle of an educational unit, and the coronary patients only after 
they had completed an educational unit. Typical case history excerpts are 
the following: 

Fracture Patient: “I had always planned to study engineering. During my third 
year in High School I discovered that to do this I had to have two languages. This 
sort of discouraged me. It didn’t seem worth bothering about at the time. So | 
left High School and joined the Navy. I didn’t like the Navy but I didn’t know just 
how to resign. Then I had an accident and got out. I worked in a boiler room fo: 
a while, then I joined the police force. That didn’t go so well because I couldn't 
stand being bossed, it was just as bad as the Navy. And so, ever since then I've just 
done odd jobs.” 

Coronary Patient: “ When I was twelve I ran away from home because I couldn't 
stand being bossed by father. I got a job as an errand boy in a butcher shop am 
finished High School at night. I worked up in the business until I was a clerk, a man 
ager, and finally I was the boss of the business. I worked 14 to 18 hours a day and 
never took a vacation. But things went well and now I own a chain of butcher shops 
in the city.” 

In the fracture case the accident occurred while the patient who had been out ot 
work for some months was looking for a job. ‘I was walking across the street wit! 
my hat pulled down over my eyes, thinking if I got turned down once more I could 
never go home and face my wife. I might as well sleep on a park bench.” 

In the coronary patient the onset of illness followed the acceptance of a partn 
in business “ because it had become too much for one man to manage. But it alwa 
rankled because I wasn’t my own boss anymore. My heart was heavy and I[ | 
to have pains.” 
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It may seem absurd to cite such illustrations as these but to any practicing 
physician who has heard almost the same stories from one patient after 
nother over a period of 10 years and stories which differ so markedly from 
one group to another they begin to assume significance. It may be amusing 
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to note that when we first undertook this study although we were aware that 
a control group was out of the question and we could hope at best to study 
contrasts of one group with another, the fracture group was suggested to us 
as the most nearly normal group in the hospital because after all accidents 
happen by accident. At the time our study was undertaken, physicians 
under Health Insurance in Great Britain and Insurance Companies here 
were calling attention to the fact that only 10 to 15 per cent of accidents can 
be accounted for on the basis of defects in machinery, defects in skill, or 
physical or mental health of those involved. They were beginning to pub 
lish articles enquiring as to what this x factor in the personality was that 
predisposed certain persons and not others to accidents.’ 
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When we first studied this question we found little that was significant 
in the situation preceding the accident in our patients. They were usuall, 
worried about a job, “a fight with the wife,” being reproved by the priest, 
and so on. We thought at first that being out of work and having a low 
income might be a factor, but it is clear from chart 4 that the averag: 
income of these patients was above that of the patients with hypertensiv« 
cardiovascular disease. Actually it was above the average for the total 
number of patients studied. 
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We thought that perhaps more of them were laborers and so more ex 
posed to accidents. But we found more unskilled laborers among patients 
with hypertensive cardiovascular disease and more skilled laborers among 
patients with coronary disease, both of which groups have relatively low 
accident records. The percentage of “ dangerous ” jobs was as great among 
those who had coronary disease as among those who had accidents (see chart 
5). These observations lend force to the characteristic of impulsive action 
under stress (and related patterns which cannot be given here) as a possible 
clue to the personality factor in accident proneness; in conjunction with the 
material to follow they suggest also that the opposite characteristic amon 
patients with coronary disease may have a bearing on their illness, too. 
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A picture of the illness history prior to the development of the illness in 
question is perhaps the most interesting of all. 

First, 72 per cent of the fracture patients had had one or more previous 
accidents.* Fifty per cent of them had had two or more, the maximum 
being 27, whereas only 2 per cent of the patients in the other groups had had 
more than one accident. 

Second, apart from their accident history, the fracture group had an 
illness record which is in marked contrast to that of the other groups and 


Key :- pnzok ASS Sousa AIS s Beiexttcellncvo Ed mise 


ParienTs 
witaA 
FaacruRe 





ConowAary 
OCeLU SION 














ANGINAL 
SYM OROME 
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much better than that for the general population (see chart 6). The total 
previous illness history (excluding accidents in all groups) for coronary and 
anginal patients was about five times as great as that for the fracture patients 
even after the figures had been corrected for age distribution. The majority 
of them represented disorders involving vegetative functions such for ex- 
mple as gastric or duodenal ulcer, acute appendicitis, gall-bladder disease, 
genitourinary dysfunction or pathology. (See chart 6.) 

And most interesting of all in spite of the points noted with regard to 
come and occupation, accidents represented only about 6 per cent of the 
illness history for the other two groups whereas they represented 76 per cent 
of the illness history of the fracture patients. 

It will remain for future study to determine whether or not our sample 
Was adequate, and to evaluate the selective factor brought in by our par 


* For fuller detail see references 3 and 4. 
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ticular hospital in terms of its geographical and metropolitan location, and 
the income group it serves. But, whatever later studies may show, it seem 
to us that these purely objective facts even aside from some very significant 
observations with regard to conflicts and behavior patterns in these patients 
indicate psychological and physiological (that is psychosomatic) differences 
between the disease groups studied. As already noted the charts relativ« 
to objective data were made only after we had reached certain conclusions 
from personality studies of these patients, and. we ourselves were surprised 
to what a degree they were complementary and confirmatory. 


IMPLICATIONS FOR THERAPY 


Although in the space allowed it is impossible to discuss therapy, it is 
easy to see that the accident patient with his tendency to avoid authority 
and responsibility is likely to become a difficult problem in the hospital es 
pecially if he is a compensation case, or if he feels guilty about this tendency 
to avoid or to act impulsively. The hospital gives him an excuse to be 
taken care of which he may be inclined to exploit. The coronary patient on 
the other hand may need to be encouraged to relax and allow himself to be 
taken care of, and to relinquish a little of his sense of responsibility. 

Follow-up of the patients studied, covering a period of from two to ten 
years, showed a marked difference between patients treated by psychological 
methods in addition to the clinical routine, as compared with patients not so 
treated. This difference was in the main in the patients’ ability to stay well 
even though exposed to all the same external difficulties. In the untreated 
group recurrences of the illness in question, and readmission for a new 
illness or accident occurred in the majority of cases. In the treated group 
readmission was rarely necessary. This subject together with statistics is 
discussed in another publication.° This observation seems important since 
the illnesses studied represent the major causes of disability and invalidism 
in our population today. 


CONCLUSION 


First, we have reported differences in personality, including differences 
in physiological and psychological behavior patterns in patients with dif- 
ferent illnesses. 

Second, these seem to have a bearing on the type of illness developed, 
although in the space allowed, this has not been adequately demonstrated. 

Third, Sherrington’s comment relative to expression of tension in action 
vs. expression in thought accompanied by vegetative changes seems to be 
borne out by the histories of the two groups of patients presented in detail. 
Similarly evidence is supplied for the laws of emotional economy variously 
stated by Dr. Adolf Meyer and Freud that emotion which is repressed does 
not become ineffective but has its effect by way of other channels often in 
volving the vegetative functions. 
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Finally, we have added a little more factual background to the old medi- 
al axiom—“ it is more important to know what kind of patient has a disease 
han what kind of disease a patient has.’ 
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MUCOUS COLITIS: A DELINEATION OF THE SYN- 
DROME WITH CERTAIN OBSERVATIONS ON 
ITS MECHANISM AND ON THE ROLE 
OF EMOTIONAL TENSION AS A 
PRECIPITATING FACTOR* 


By BenyaMINn V. Wuite, M.D., and CuEster M. Jones, M.D., F.A.C.P., 
Boston, Massachusetts 


Mucous colitis is a bodily reaction rather than a disease entity. In this 
it resembles such syndromes as asthma and epilepsy. Its manifestations are 
manifold and inconstant, often overshadowed by other symptoms, some- 
times adeptly mimicking unrelated disease. ‘The clinical picture is a hazy 
one at best, yet because of the very qualities which characterize it, its recog 
nition is extremely important. Mucous colitis is probably responsible for 
the removal of more undiseased appendices than any other one cause. It is 
often mistreated, with resultant invalidism which may in some instances be 
It accompanies many of the states of emotional tension which are 


avoided. 
Its apparently close physiological relation to such 


encountered in practice. 
tension suggested to the authors the value of a clinical and psychological 
review of the syndrome. 

DaCosta * was the first modern clinician to present adequately the syn 
drome of mucous colitis. In his paper is to be found an excellent list o1 
references to the classical literature and to the early nineteenth century con- 
tributions. No attempt is made here to review in detail the history of the 
syndrome, but in many of the subsequent paragraphs reference is made to 
the significant work published since the appearance of DaCosta’s article. 

During a period of two years an attempt was made to study all the cases 
of mucous colitis which could be found in the wards or out-patient depart- 
ment of the Massachusetts General Hospital. In addition to cases obviously 
recognized as mucous colitis the authors attempted to interview briefly all 
patients with unexplained diarrhea, abdominal pain, or symptoms of the 
anxiety state. In this way certain patients were located who would other 
wise have been overlooked. Many of the patients so interviewed, of course, 
showed no confirmatory evidence of mucous colitis and were disregarded. 
A total of 60 patients was studied clinically in sufficient detail to afford a 
basis for certain statistical deductions. Of these, 57 were studied in a 
psychological manner with sufficient thoroughness to afford considerable 
insight not only into the role of precipitating emotional factors but also into 
the types of personality encountered in the victims of the syndrome. The 
present report is concerned primarily with the clinical findings. 


* Received for publication May 23, 1940. 
From the Medical Clinic of the Massachusetts General Hospital and the Department « 


Medicine of the Harvard Medical School. 
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MUCOUS COLITIS 


I. CLINICAL SYNDROME 


In general the symptoms and signs of mucous colitis are constipation or 
diarrhea with mushy or pebbly stools of small calibre, abdominal cramps 
aggravated during peristaltic stimulation, palpable and tender sigmoid colon, 
and certain minimal mucosal changes in the rectosigmoid as observed 
through the sigmoidoscope. In the present series abdominal pain was the 
only constant finding. The authors do not deny the real probability that 
mucous colitis may exist in the absence of a history of abdominal pain, and 
a few such cases may have been overlooked. Abdominal pain, whether 
sharp, cramp-like, or present as a sensation of pressure or “ gas,’ is so com- 
mon, however, that its presence was considered the one constant finding in 
the syndrome. 

In view of previous clinical observations on the inconstancy of constipa- 
tion and diarrhea, the variability in the type of stools, the manifold locations 
and types of abdominal pain, the frequent occurrence of upper gastrointes- 
tinal disturbances, the association of cardiovascular symptoms, the frequently 
reported significance of allergic factors, and the possible role of excess 
catharsis as an etiological factor, a master chart was prepared incorporating 
these and other data considered to be significant. Statistical conclusions 
drawn from that chart are reported herewith. Most of the data were com- 
pleted for every patient and percentages in most instances are based on the 
study of that number. In a few instances some data are missing for a small 
number of cases, but all percentages are based on the study of at least fifty- 
four. 

TABLE I 
Initial Diagnoses on First Admission to Hospital. Note the multiplicity of conditions with 


which mucous colitis may be confused. The eight unlisted diagnoses 
were correct but unrelated. 


Diagnosis N Per Cent 
eee aa 22 37.0 
Psychoneurosis ae 28.0 
Gall-bladder diseas« 3 5.0 
Appendicitis. . 2 3.3 
Peptic ulcer 2 3.3 
Cancer of stomach 2 3.3 
Irritable heart . 2 3.3 
Addison’s disease 2 3.3 
All others .... 8 13.3 





Mucous colitis is a disease whose onset usually occurs in early adult life. 


The average age of onset of symptoms was 23.4 years. Two cases de- 
veloped before the age of 10, seventeen cases between 10 and 20, twenty-six 
cases between 20 and 30, eleven cases between 30 and 40, while only four 
cases developed after the fortieth year. The average age at the time of this 
study was 35.8 years, indicating a fairly long average prediagnostic period. 
he initial diagnoses of the patients in this series are enumerated in table 1. 
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In 38 instances the original diagnosis was other than “ colitis.’’ In son 
instances the original diagnoses were correct additional diagnoses, e.g. ps) 
choneurosis, irritable heart, pregnancy, myxedema, asthma, allergy, dia 
phragmatic hernia, and peptic ulcer and Addison's disease each in one 
stance. All the remainder were frank errors. ‘These aberrant diagnoses 
were for the most part suggested by one or another of the protean mani 





te Ww 
@ 
ua 5 9 Y & 
z os og a 7") ve 
8) ” < o we) 
- vn, 8 =. 2 Y 
& Zz aj VU [@) 8 I yo < — 
100 j= 8g 4 9 md Q a z= 7) 
se «<4 ba <2 wn zg € § w 
2a vw MM ¢ 8 Bo 2 5S SY 8 
— ps -O — oO vy) 
BS £258 3 3 8 & 
90 mo << Wi 2 2 G&G w Xk w 
< Oo ra) a = FE a rf) z 
Fis 
80 
70 
uJ 
Eo 
< 
BR 
70 
uJ 
O 
X40 
uJ 
oO 
30 
20 
10 
PERCENT 100 80 47 95 88 8! 7I 5g 66 60 37 3! _ 


OBSERVATIONS 60 60 60 60 60 58 56 60 59 58 60 Si 


Fic. 1. Findings associated with mucous colitis. Abdominal pain is the most constant 
symptem, while constipation occurs almost twice as frequently as diarrhea. 


festations of illness afforded by sufferers from mucous colitis, whether ab- 
dominal, cardiovascular, or neurasthenic in nature. 

The frequency of the multiple symptoms and signs of mucous colitis is 
shown in figure 1. Eighty per cent of the patients had constipation at son 
time in the course of the illness whereas only 47 per cent had diarrhea. [I 
deed the majority of the patients with diarrhea gave a history of previ 
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constipation of the type characteristic of mucous colitis. In many instances 
patients with infrequent small mushy movements were unable to decide which 
appellation to employ. Patients with this type of constipation complain as 
a rule not of large, hard, painful dejections, but rather of an absence of any 
urge to defecate. Their movements, when they occur, are either composed 
of multiple hard, dark, spheroidal “ rabbit pellets ’’ or else are small, mushy, 
and described as “ the size of a pencil.” This type of constipation is aggra 
vated by high cellulose diets, over-exercise, and cathartics, is relieved by low 
residue foods, relaxation, and atropine derivatives. There is evidence that 
it is due in part to spasm of the descending colon, sometimes with cecal re- 
tention and that it corresponds with Stierlin’s * “ constipation of the ascend 
ing type”’ and Fleiner’s * “ spastic constipation.’”’ ‘The authors believe, on 
the basis of data presented elsewhere, that this type of constipation and 
mucous diarrhea are manifestations of the same bodily dysfunction, the 
han the latter. Mallory * 


former generally preceding and being milder t 

suggested that spastic constipation, mucous colitis, and ulcerative colitis 
might represent progressive stages in the same process. Inasmuch as no 
patient in this series developed ulcerative colitis under observation, and in- 
asmuch as many cases of ulcerative colitis begin suddenly without antecedent 
spastic constipation or mucous diarrhea, Mallory’s supposition cannot be con- 
firmed on the basis of this study. The types of stools encountered in pa- 
tients with constipation and with diarrhea are shown in figure 2. It will be 
noted that even in the constipated group of patients small mushy movements 


are encountered with greater frequency than any other type. 

Certain factors tending to precipitate pain are recorded in figure 1. To 
these factors must be added others which predispose to it in a more general 
way. Such factors are physical exhaustion, athletic “ softness,” fatigue, 


infection, emotional tension, and the like. The significance of such factors 
is discussed below. ‘The locations at which pain was most frequently en- 
countered are illustrated in figures 1 and 3. The most common single loca- 


ion was the left lower quadrant, where pain was found in 78 per cent of the 
cases. Lower abdominal pain occurred in 95 per cent, while discomfort was 
limited to the upper abdomen in only 5 per cent. Pain occurred more fre- 
quently at multiple sites than in one location alone. When limited to one 
location the left lower quadrant was most commonly involved, the upper 
abdomen and right lower quadrant being much less frequently the site of 
discomfort. 

From figure 1 it is apparent that pain occurred following the ingestion of 
tood in 71 per cent of the cases. In some cases this served as a differential 
diagnostic point from peptic ulcer, in which food relieves the abdominal pain. 
Che aggravation of pain following the ingestion of food is presumably due to 
stimulation of the gastrocolic reflex. In about 80 per cent of the cases there 

; a definite association between the desire for defecation or the act of de- 
ecation and periods of aggravation of abdominal pain. This, again, is 


pposedly the result of colonic activity. 
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Lower abdominal pain was described as being “cramp-like”’ in 66 pe 
cent of the cases. It was described as a sensation of pressure or of “ gas ’ 
in 30 per cent, and was described as being sharp in 13 per cent. Some pa 
tients employed more than one term in describing it. “ Cramps,” “ pr 
sure,” and “gas” were described with equal frequency in the upper al 
domen, whereas sharp upper abdominal pain was described in only 10 pe: 
cent of the cases. Occasionally a patient complained of a burning sensation, 
commonly referred to in the literature as “ pyrosis coli,’ and at times pa 
tients described granular sensations as if two pieces of sandpaper were rub 
bing together. 

The physical findings in mucous colitis are few. ‘The only statistically 
tabulated finding pertinent to the syndrome itself is palpability of the color 
The colon was found to be palpable in 91 per cent of the cases. In most 
cases the sigmoid was palpable as a firm contracted “ rubber hose ”’ while the 
cecum was often found to be distended and tender. ‘The other physical 
findings frequently encountered were those of the anxiety state: widely 
dilated pupils, tachycardia, excessive sweating, cold, moist hands, hyper- 
reflexia, taut muscles in the back of the neck, flushing of the neck and chest, 
tremor of the hands, etc. An excessive red response to stroking of the skin 
was encountered in 60 per cent of the cases. 

There are no specific diagnostic laboratory procedures. The sigmoido- 
scope, however, does reveal changes which are definite and are suggestive 
of the condition. Such changes were found in 89 per cent of the patients 
in this series. According to Friedenwald, Feldman, and Rosenthal® the 











development of the sigmoidoscopic picture may be divided into three phases: t 
Stage 1. Vessels engorged with dilation of mucosal capillaries. Mu 
cous membrane covered with glairy mucus. Slight granularity lending 
‘shad roe ” appearance. ' 
Stage 2. Generalized injection against which vessels no longer stand ' 
out clearly. Surface drier with no glare. Disappearance of light reflex 
Mucus dry and tenuous, appearing in patches on mucosal surface. ; 
ytage 3. Mucous membrane thinned out, pale, covered with mucus 
Pin point ulcerations on removal of surface mucus. 





A moderate amount of spasm may be present in any of the three stages 
These changes are not specific for mucous colitis. They may be present in 
the normal colon after irritant enemata, in the course of infectious enter! 
tides, or in diseases in which there is irritation in proximal portions of tli 
colon, e.g. proximal ulcerative colitis, diverticulitis, carcinoma, etc. Ther 
are also a few patients with the earlier manifestations of mucous colitis 1 
whom no changes are observable. Our experience and that of two other 
groups of workers *‘ are in close agreement as to the value of the sig 
moidoscopic examination (table 2). Although in this study no attempt was 
made carefully to delineate the three stages, the findings were closely 
agreement with those of Friedenwald, leldman, and Rosenthal. 
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In contrast with direct sigmoidoscopic observation, the routine barium 
enema is of comparatively little value from a diagnostic standpoint. In the 
present series spasm was seen in only 18 per cent of the cases which were so 
examined. Yet Friedenwald, Feldman, and Rosenthal found spasm to be 
the most common roentgen-ray finding. In their series it occurred in 51 
per cent of the cases. Jordan and Kiefer * found spasm in 27 per cent and 
Bockus, Bank, and Wilkinson? in 43 per cent. Despite their lack of diag- 
nostic value, the changes observed by roentgen-ray methods are of interest 
in explaining the disturbed physiology which characterizes this disease. The 
observation of the head of the barium column after oral ingestion is said by 
Kantor * to yield the most significant results. By this technic one may see 
that the barium column travels faster than is normally the case, the head of 
the column often reaching the splenic flexure in six hours instead of nine. 
The distal portion of the colon is often “ pulled out ” with flattening of the 
haustrations and spasm and may contain flakes or streaks of barium. At 
times these assume a stringy or ropy appearance, which Crane ® has called 
the “string sign.” It was originally described by Schwartz.*® Informa- 
tion may also be obtained from carefully administered non-irritating enemata 
after preparation of the colon with saline irrigations. The barium must be 
introduced slowly and at a pressure not greater than 30 inches of water 
Under these conditions, as Kantor points out, the colon is seen to fill mor« 
rapidly than normally, and the filling is accompanied by abnormally severe 
pain. The amount of fluid required to fill the colon is found to be only 32 
ounces instead of the 36 to 40 ounces usually required. Spasm and flat 
tening of the haustra of the descending colon are also frequently observed. 
Sometimes the pulled-out appearance of the descending colon is described as 
redundancy. Often there are abnormally deep haustrations in the transvers« 
colon. Schwartz showed that in some cases the irritability was so great 
that mass spasm of the descending colon could be observed. Schatski** in 
studying one of the cases in the present series under controlled conditions was 
able to confirm the widely accepted observations described above. In addi- 
tion pressure over the left side of the abdomen produced mass spasm of the 
descending colon and relaxation of the transverse colon while pressure over 
the midepigastrium produced spasm of the transverse colon and relaxation 
of the descending colon. All these changes are of physiological importance, 
but in view of the uncontrolled conditions under which routine roentgen-rays 
are made, the evaluation of such changes is extremely difficult. Further- 
more, inasmuch as spasm is a transient state, it may at the time of any given 
examination fail to be seen (table 2). 

Blood and urine studies in mucous colitis are normal. Eosinophilia, 
which might be expected because of the similarity of the disease to bronchial 
asthma, is usually absent. The stools are not remarkable except as to size, 
shape, color, consistency, and the presence or absence of mucus. The types 
of stools seen in patients with constipation and with diarrhea respectively 


are shown in figure 2 and are discussed elsewhere 
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TABLE II 


Incidence of Clinical Findings as Reported by Four Groups of Workers. There is gene: 
agreement as to the sexual incidence, the frequency of abdominal pain and of associated upper 
abdominal symptoms. There is close agreement as to the frequency of constipation and 
to the value of sigmoidoscopic examination. There is more divergence of opinion as to t! 
occurrence of diarrhea and regarding the value of examination by roentgen-ray. 




















| Friedenwald, Bockus, Jordan 
This Study | Feldman, and Bank, and | and 
Rosenthal Wilkinson | Kiefer 
Upper abdominal pain or dys spe ptic | 
0 EO rrr 48% 64% 58% 59°, 
Abdominal pain........... | 100° 93% 70% 90°, 
Constipation.............. 80°; 7207 | 80% | 80% 
SN nui 'y ctanecd ogy 3:9 47% 19% 44% 9° 
a aera rain erie a ateetein 27% 16% 36% 23% 
ae ce lhi ta Ge aie sod Gm 73% 84% 64% 171% 
Sigmoidoscopic changes 89° 8907 92%; 
Spasm by roentgen-ray...... 18% | 51% | 432 27% 
Food allergy......... 3.3% 1% 
Coincident peptic ulcer..............| 6.7% 8% 40; - 
36 30 36 30 
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There is some confusion in terminology with reference to the mucous 
colitis syndrome. Most clinicians fail to diagnose those forms in which 
diarrhea is not the predominating symptom. Hence the majority of medical 
men are taught to employ the term only in referring to the relatively smal 
group in which intractable chronic mucous diarrhea is the primary finding 
That this limited group fails to represent many cases with symptoms due t 
abnormal function of the colon is apparent. Jordan and Kiefer use thi 
term “irritable colon ”’ to include a very wide range of intestinal complaints, 
even to the point of making that diagnosis in 33 per cent of the patients see! 
in their gastrointestinal clinic. We have chosen a middle course and employ 
the term “ mucous colitis’? more broadly than is done by the average cli 
ician. Yet we restrict it to those patients in whom there is good clinic 
evidence of colonic involvement. ‘That there is not too wide a discrepancy 
in the minds of workers in the field is attested by table 2 in which the findings 
obtained in four moderately extensive surveys are shown in parallel columns 
Note that Jordan and Kiefer found diarrhea in only 9 per cent of their cases 
indicating the wider range of patients included in their series. In all 
series, however, the incidence of upper abdominal symptoms, abdominal 
pain, etc. are comparable. Sigmoidoscopic changes were noted in almos' 
exactly the same percentage of cases in the series in which such observations 
were made. 

Il. MECHANISM 


Hypotheses as to the etiology of mucous colitis are inextricably bound up 
with the history of the disease. DaCosta described in 1871 seven cases of 
severe mucous colic. He was conversant with the cases of diarrhea suffered 
by the soldiers during the American Civil War and recorded by Woodward 
DaCosta observed the similarity between them and the patients in his series. 
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He described the clinical syndrome with accuracy, noting the frequency of 
abdominal pain, of dyspepsia, and, surprisingly, of associated mucous dis 
charge from the uterine cervix. He studied the rectal mucosa through a 
speculum and described its angry red and thickened, but non-ulcerated, ap- 
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m constipation. Small segmented pellets occur only in that grouy 
pearance. He recognized the tense, emotionally unstable nature of the pa 


tients, and he concluded that the disease was a manifestation of nervous ten 
sion and physical disability. In his original paper are numerous references 
to the classical authors who were aware of the role of emotion in the pro 
luction of diarrhea. To DaCosta belongs the credit for elevating ** Mem 


branous Enteritis ” to the dignity of a syndrom \fter DaCosta’s contri 
bution great interest in the syndrome developed in Europe. The earliest 
[uropean writers, Nothnagel,’® Marchand,’* and vonLeube emphasized 


the concept that the disease was really a secretory and motor neurosis of the 
ntestine, while their immediate followers, Einhorn,'* Boas,'' Ebstein,’* and 
Schutz ** disagreed to a certain extent with this simple concept. All the lat 
er workers tended, rather, to emphasize the role of inflammatory processes 


the colon, a view which among contemporary writers is exemplified by 


Niles.*° VonNoorden* in reviewing the evidence for these two beliefs, 
emphasized the fact that paroxysmal attacks of pain with mucous diarrhea 
were at times observed in patients with infectious enteritides, but he was im 
pressed by Rothmann’s ** and Hemmeter’s * findings at the autopsy table of 
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histologically normal colons in persons who had suffered from severe “ colica 
mucosa” attacks. Nothnagel realized that cramps and mucoid stools could 
occur in the presence or absence of focal lesions, and he divided his cases 
accordingly. Westphalen ** attempted to reconcile these views by formulat 
ing the arm-chair concept that all excess mucous secretion was due to nervous 
impulses, which however, in the infectious enteritides were secondary t 
inflammation. 

In the years following this controversy no one has succeeded in isolating 
an infectious organism, while further evidence as to the unstable nervous 
systems of the sufferers has been advanced. DeLangenhagen ** in 1903 
reported a series of 1200 cases, all of which he described as being neuroti 
He emphasized manifestations of vascular instability, and he commented or 
the frequency with which symptoms of severe anxiety were encountered 
Subsequent European contributions were largely radiological in nature, 
throwing light on the disturbed motility of the colon discussed elsewhere 
At the end of the First World War Hurst,” as Woodward and DaCosta had 
done before, pointed out the frequency of diarrhea among the soldiers and 
the frequent coexistence of diarrhea and cardiovascular instability. 

After that war interest in the mucous colitis syndrome again returned t 
this country. Allergy as an etiological factor in a small number of cases 
was established by Duke ** and Hollander.** Attempts at establishing a1 
allergic disturbance as the cause of a larger number were also made ~™ and 
the role of bacterial allergy was investigated.*° 

Less immediately related to the clinical syndrome of mucous colitis the 
whole field of the autonomic nervous system was tilled, light was thrown 
upon the chemical mediation of nerve impulses, and on the central representa 
tions of the autonomic nervous system. Experimental surgery, clinical 
observation of neurosurgical patients, and pharmacological studies confirmed 
adequately this last relation. The work of Cannon and Britten,*’ Bard, 
Cushing,** Light, Bishop, and Kendall,** and Keller, Hare and d’ Amour 
is of pioneer significance. In the light of this background further evidenc: 
is accumulating which supports the belief that mucous colitis is a secretory 





and motor neurosis of the intestine. 

White and Jones ** succeeded in producing mucosal changes in many 
respects similar to those seen in mucous colitis by the topical application o! 
pilocarpine and of physostigmine within the rectosigmoid. Pilocarpine was 
found to have an almost immediate effect in producing glairy mucous secr¢ 
tion, diffuse injection, wrinkling of the mucosa, and constant spasm with a 
squirming movement of the intestinal wall. The changes were maximal five 
minutes after application. Physostigmine was found to produce its effect 
more slowly. After five minutes the mucosa was seen to be pale and swollen, 
presumably due to the presence of edema. At the end of 15 minutes’ tim: 
however, mucous secretion, wrinkling of the mucosa into coarse folds, and 
spasm were constantly observed. The difference in time interval is pr 
sumably due to the different modes of action of the two drugs, pilocarpi 
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being a direct stimulant to parasympathetic activity, physostigmine merel) 
serving to inhibit the action of cholinesterase upon the normally produced 
acetylcholine at the nerve endings. White and Jones also observed diffus« 
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PERCENT 87 75 oy) 38 25 Is ‘ 5 
OBSERVATIONS 60 60 60 60 60 60 60 60 

Fic. 3. Most frequent sites of abdominal pain. The left lower quadrant is almost 

ariably involved. Note that upper abdominal pain alone occurs in only 5 per cent ot 


CasSCs. 


changes in the rectal mucosa after the administration of large doses of accty] 
beta-methyl choline and of carbaminoylcholine by mouth. The mucosal 
changes produced in this way were almost identical with those described by 
Friedenwald, Feldman, and Rosenthal in the second stage of mucous colitis, 

diffuse injection with obliteration of venular markings, fine wrinkling 
of the mucosal surface, dull tenuous mucoid secretion, and inconstant spasm 
Katsch *? had previously demonstrated by observing roentgenologically the 
barium filled colon that pilocarpine and physostigmine produced increased 
depth of haustra in the transverse colon and areas of spasm and of increased 


tility in various portions of the colon. ‘The small normal movements 
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often were suppressed and gave way to violent explosive movements 
Katsch found the maximal change after pilocarpine to occur in 12 minutes 
after injection, while the maximal change after physostigmine did not occur 
for 30 minutes. Atropine was found to diminish tonus and movement, 
while adrenalin produced complete cessation of movement. 

The evidence for the production of colonic changes similar to those seen 
in mucous colitis by stimulation of the parasympathetic nerve endings is 
essentially complete. What is lacking is evidence that innervation of the 
bowel via parasympathetic nerve fibers will produce these changes. Un- 
fortunately the pelvic nerve is so filamentous that it does not lend itself t 
direct stimulation either in man or in laboratory animals. Studies by Bant- 
ing and Hall ** and by Manning, Hall and Banting ** show that mucosal 
lesions of the stomach and upper intestinal tract result not only from pro- 
longed intravenous administration of acetylcholine but also from prolonged 
direct vagus stimulation. These experiments suggest that stimulation of 
the sacral division of the parasympathetic nervous system, if practicable, 
should also produce mucosal changes in the bowel. 

A number of conditioning factors seem to play a role in the production of 
symptoms in mucous colitis. Among these are direct irritants of the colon, 
such as rough foods, cathartics, enemata, and coincidental colonic infections 
such as acute enteritis, or amebic or bacillary dysentery. Factors which 
produce instability of the autonomic nervous system are also important 
These include general infectious diseases, particularly influenza and “ grippe,” 
sudden weight loss, and physical “ softness.”” White, Cobb, and Jones * 
showed that patients with mucous colitis had extremely low physical efficienc) 
scores both in terms of the Schneider ** and Turner ** tests. ‘These are tests 
of cardiovascular stability which correlate moderately well with athletic fit 
ness. Specific food allergy is a factor which appears to be important in a 
small number of cases. 

Many investigators * ** ** ** *°* 4° have shown emotional factors to be 
extremely important. There is evidence that in the given individual symy 
toms may occur only when a number of these factors are concurrently 


present. 
III. Rove or EMOTIONAL TENSION 

Sixty cases of mucous colitis were reviewed clinically. Of these, 5/ 
were studied psychologically in sufficient detail to justify certain conclusions 
regarding the personalities of the sufferers and the role of emotional tension 
in precipitating the symptoms. These 57 cases were divided into two groups, 
a more neurotic group handicapped by psychoneurotic symptoms or by per 
sonality problems, and a less neurotic group composed of persons whos: 
personality problems were not incapacitating. The severity of mucous 
colitis symptoms was not used as a criterion for this line of demarcatio! 
An attempt was then made to determine in which patients exacerbations 0! 
symptoms occurred in association with readily understandable causes tor 
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emotional tension. It was found that in four of the patients in the less 
neurotic group there was no relation between emotional tension and the de- 
velopment of symptoms. Two of these cases had their colonic symptoms 
in association with hives, and there is other evidence that they were allergic. 
A third patient had residual symptoms after emetine treatment for E£. hys- 
tolytica, and the fourth presented symptoms and chemical changes strongly 
suggestive of Addison’s disease. With these four exceptions all the 28 less 
neurotic patients showed a close relation between emotion and aggravation of 
symptoms. In the more neurotic group there were 29 patients. Of these 
only 17, or 58 per cent, showed a close relation between emotion and colonic 
symptoms. The discrepancy between the two groups is probably to be ex- 
plained on the basis of the complicated chains of psychological processes in 
more neurotic persons, most of which are unconscious in nature. ‘The sub- 
jective importance of any given stimulus may be greatly increased or de- 
creased by these “ long-circuiting ’’ processes. ‘The disapproval of a parent 
may be grossly accentuated, the loss of a fortune minimized. Hence it is 
difficult for the psychological observer to evaluate the tension producing 
quality of various experiences. 

An attempt was made to classify the patients on the basis of conven- 
tional psychiatric diagnosis. On this basis no common denominator could 
be found. The less neurotic patients with psychogenic symptoms were all 
found to be suffering from a normal or exaggerated normal tensional re- 
sponse. They could be labeled as tensional states. Anxiety states and 
tensional states accounted for 14 per cent of the more neurotic patients, mak- 
ing a total of 63 per cent of the psychogenic cases. The remaining 37 per 
cent were fairly evenly divided among obsessive-compulsive states, depres- 
sive states allied to the manic-depressive group, hypochondriasis, and neuras- 
thenia. There was only one primary psychiatric diagnosis of hysteria (1.7 
per cent) and there were two more patients in whom hysterical tendencies 
or malingering were present (figure 4). 

Although no one diagnostic label could be applied to all the cases, never- 
theless there were certain personality characteristics and psychiatric symp- 
toms which occurred with great regularity. [rom figure 5 it is apparent that 
tension was present in 96 per cent of the cases and anxiety in 82 per cent. 
Resentment was present in 92 per cent and guilt in 67 per cent. Depression, 
dependence upon others, asthenia, and rigidity of thought were also fre- 
quently encountered. 

Flynn ** called to the authors’ attention his original observation that the 
inhibition of retaliation in a state of anger led to a confused response of the 
autonomic nervous system in which parasympathetic reaction was pre- 
dominant. The mental state associated with inhibited anger is resentment. 
That resentment was so frequently encountered in this series is of interest 
in the light of Flynn’s observations. Guilt, which was also frequently ob- 
served, is a sort of inward resentment directed against one’s self. ‘The 
quality of rigidity or inflexibility of thought, which was noted in 51 per 
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cent of the cases, is consistent with prolonged dwelling upon problems and 
hence abnormal continuation of resentment, guilt, anxiety, or other mental 
states. 

An adequate review of psychiatric case histories is beyond the scope of 
this article. The following two summaries, however, show the type of 


FORMAL PSYCHIATRIC DIAGNOSIS 


OBSERVATIONS 
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There is no one diagnostic classification ever 


Fic. 4. Formal psychiatric diagnoses. 
Note that hysteria (dissociative and dysmnesic 


for the patients in the more neurotic group. 
state) is least frequently encountered. 


reaction often encountered in less neurotic and more neurotic cases respec 
tively. These two cases are chosen because their problems lend themselves 
to brief presentation. 

Case 1. A 22-year-old, native born welder appeared in the medical clinic for t 
first time on October 16, 1936. 

Chief Complaint: Constipation and epigastric pain of 10 months’ duration. 

Family History and Past Medical History: Essentially negative. 

Present Illness: In January 1936 the patient first began suffering from co! 
stipation. He had one pebbly bowel movement every five days. He also develope 
This pain showed n 


epigastric pain, aggravated by meals, relieved by belching. 
relation to bowel movements, was not relieved by food. It became most 
June 1936, and persisted in a discommoding degree until the time of admissio1 
the clinic. On questioning, the patient said that he had definite cramp-like pains | 
both lower quadrants of the abdomen which were aggravated in association v 


severt 


defecation. 
Physical Examination: The patient was a slightly built asthenic man with n 
gross physical abnormalities. His pulse was labile, and his colon was palpable and 


tender. 
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Special Observations: Gastrointestinal roentgen-ray examination revealed no 


bnormality of the esophagus, stomach, or 
showed no abnormality within the rectosigmoid. 

Psychiatric Observations: The patient had a congenial and friendly father, but 
his mother was a strict and domineering woman with fixed and rigid ideas. He 


lived in moderate suburban circumstances with his parents and a sister. He had had 
and had been employed aS a 


| 
a high school education, one year of business training, 
welder for three years. When he was eighteen years of age he had met a Protestant 
girl and introduced her to his mother, who heartily approved of her. He became 
engaged to the girl, saw her every few months, and wrote to her 


duodenum. Sigmoidoscopic examination 


several times a week 
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Fic. 5. Personality characteristics of patients with mucous colitis. Tension is th 
common denominator present in almost the entire grou] The role of other factors in 
maintaining tension is discussed in the text 
In December 1935 he decided that he was no longer sexually attracted to the 


and that the time had come to break his e1 


idly voiced objections of his mother in January 1936, the very month of the onset 
he began to devote his attentions to a 


iwagement. He did so against the 


of his symptoms. Immediately thereafter 


young Catholic girl. This was entirely unacceptable to his mother, who was a 


g 
heated, and in June 1936, resulted in the patient's 


Methodist. The tension grew more | 
leaving home for the summer. This was the time at which symptoms were most 
be | vere 


Course: The patient’s symptoms were instantly relieved by the use of atropine 
derivatives and a low residue diet. He was reassured to learn that his symptoms 
were not those of a peptic ulcer and was quick to realize the significance of the ten- 
sion which had developed with his mother. He developed a policy of continuing his 

tion to the Catholic girl, which his mother soon found she was unable to thwart 
On the contrary she developed an affection for the girl and accepted the situation 
In May 1937, the pair were married, settled eight miles from home, and 


efully. 
Symptoms continued to remain in abate 


enjoyed emotional and physical happiness. 


ment 
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The only aggravation in symptoms after the patient came under observation in 
October 1936, was when he became involved in a minor automobile accident whic! 
involved some litigation. During a period of a few days following the accident he had 
a recurrence of symptoms. 

Case 2. A 35-year-old, native born spinster entered the hospital January 
1938. 

Chief Complaint: Constipation of ten years’ duration. 

Family History: Essentially not remarkable. 

Past Medical History: The patient had had in addition to the usual childhood 
diseases scarlet fever, diphtheria, influenza, herpes zoster, and pneumonia. She had 
had her appendix removed at the onset of the acute phase of her present illness. She 
had always suffered from easy fatigability, occasional palpitation, and headaches 

Present Illness: The patient was well until 10 years before admission to 
hospital at which time she began to suffer from chronic constipation for which 
began the occasional use of cathartics. Her illness was not severe, however, until 
1935, at the age of 33, when it became grossly severe and was accompanied by cramp- 
like pain in the right lower quadrant of the abdomen. The pain was aggravated 
following the ingestion of meals, particularly those composed of rough foods, and 
was noticeably increased at times of emotional upsets. Her stools were hard, small 
and composed of pellets. In addition to the increased severity of her constipation, 
at the time of admission she was developing upper abdominal symptoms, including 
epigastric distress, belching, sour eructations, heartburn, coated tongue, and _ bad 
breath, about which she was also concerned. In addition she developed almost con- 
stant nagging occipital headache, accompanied by tension of the posterior neck muscles 
and aching in the right trapezius region. All these symptoms remained unabated 
until her admission. 

Physical Examination: The patient was a well developed and nourished, neatly 
dressed woman whose gestures were distinctly mechanical. Her descending colon wa: 
palpable and tender. She showed excessive sweating. Her tendon reflexes were 
hyperactive, but she had no tremor. 

Special Data: A sigmoidoscopic examination revealed definite irritability of the 
rectosigmoid with some reduction in calibre. The mucosa was distinctly injected, and 
there was much glairy mucus present. The veins were prominently distended, stand 
ing out from the mucosal background. 

Psychiatric Observations: The patient’s father, the proprietor of a small butcher 
shop, had settled in a small city 10 vears before the patient was born. Her mother 
was the disciplinarian of the family, and throughout the patient’s life had been a thorn 
in her side. In school the patient had done well both academically and socially and 
had planned to go to the state normal school. This was impossible because of her 
father’s circumstances, and because there was no local normal school in her native 
city. She felt bitterly about her inability to obtain this added education and _ bore 
overwhelming resentment against her parents: (a@) because they could not understand 
her position in feeling that she needed this education, (b) because she felt that they 
might have been able to afford it had they made other sacrifices, and (c) because the) 
had been so stupid as to settle in a manufacturing city when they might have settled 
in a city which boasted a normal school. Therefore, at the age of 19 she moved to 
another city and worked in an office. When she was 22, however, she returned home 
to nurse her ailing mother, and spent six miserable years at the task before her mothe! 
finally died. During this time she did take an evening course in beauty culture and 
after her mother’s death spent some years working as a “ beautician.” 

In 1935, at the age of 33, her most acute state of emotional turmoil developed 
She went to a large city to take a short course in hairdressing. While there she « 
sulted a young physician professionally. He was sympathetic and developed a real 
interest in her. She saw him on numerous occasions, felt that marriage to him was 
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likely, and yielded to his sexual advances with enjoyment. ‘This engagement failed to 
materialize; the patient believed the failure due to the interference of the doctor's 
brother, who she felt disapproved of her and of her father’s modest occupation That 
this experience was one of extreme difficulty for her was attested by the inconsistency 
in her attitude toward this man, for whom she had only the most hateful of epithets, 
yet whom obviously she still loved. Discouraged and embittered she developed at 


acute exacerbation of her symptoms, had her appendix removed because of chron 


abdominal pain, and began to develop her vague, generalized tenseness. It will be 
noted that her constipation originally developed during the early years which she spent 
in conflict over caring for her mother and that the acute exacerbation of these symp- 
toms took place immediately after the collapse of her marital dream. 

Course: Atropine derivatives immediately relieved the patient's upper abdominal 


symptoms and reduced to a great extent her constipation and lower abdominal cramps 
However, in view of her age, her rigidity of thought, and her drift toward hypo 
chondriacal complaints it seemed wise to recommend more intensive psychotherapy 


ind this was done. 


In the first of these cases the cause of emotional tension is readily under 
standable on the basis of the life situation. It may be argued that many 
young men could solve similar problems without the development of undue 
tension, which is true. A modifying factor in this case is the importance 
attached by the boy to his mother’s opinion. Such a sense of dependence 
upon the opinion of one’s mother is normal in childhood but is normally lost 
in adolescence. In this instance the patient lost his maternal dependence at 
age 21 with no great difficulty and with complete resolution of his problem 
He certainly is correctly classified in the less neurotic group, although if the 
same situation were to evoke the same response at age 30, such classification 
would be doubtful. In this case the close association between emotional 
tension and the development of symptoms is obvious 

In the second case the cause for tension is clear enough, provided one 
can accept the premises which seem reasonable to the patient. These prem 
ises, however, are based on a rigid adherence to an unreasonable attitude 
To a more flexible and resourceful individual many avenues of escape would 
be possible. Yet because this patient could not view her problems from a 
broader aspect she remained shackled. This peculiar rigidity of thought, 
with resentment against others, guilt, depression, and tension were frequently 
encountered in persons with not dissimilar histories. In this instance the 
association between social events, emotional tension, and symptoms is ob- 
vious enough. In some of the other more neurotic patients, however, such 
a direct relation could not be observed. ‘The psychological processes were 
apparently so complicated that the chains of thought leading to the develop 
ment of tension could not be demonstrated by the conversational method. 

The evidence for psychological tension as a precipitating factor in 
mucous colitis cannot be reviewed here. It suffices to say that histories 
similar to those recounted can be obtained from the great majority of pa- 


tients with mucous colitis. Such evidence is adequately presented else- 
10 


where.” 
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SUMMARY 

The syndrome of mucous colitis is sufficiently clear for accurate diagnosis 
in the majority of cases. The diagnosis is applicable to a greater number oi 
persons than are included in this group by the average clinician. ‘* Mucous 
colitis ’’ comprises a narrower group than is included by the term “ irritabl 
colon” as employed by Jordan and Kiefer. In general patients with mucous 
colitis suffer from constipation or diarrhea with some form of abdominal 
pain. In most cases the stools are small and are either mushy or composed 
of hard pellets. As a rule the symptoms are seen in persons who have labilk 
autonomic nervous systems with concurrent cardiovascular instability, and 
are most pronounced in persons who are in poor athietic training. The 
lower abdominal pain is generally accompanied by upper abdominal symp- 
toms such as nausea, heartburn, belching, and sour eructations. Cardio 
vascular symptoms such as palpitation, sweating, faintness, and neurocircu 
latory asthenia are often encountered. On physical examination the sigmoid 
colon is often palpable as a firm “rubber hose.” The stigmata of instability 
of the autonomic nervous system, flushing, sweating, cold, moist hands, 
instability of the pulse rate, dilatation of the pupils, and abnormally red 
skin response to scratching, are frequently encountered. Instability of the 
cardiovascular system is further evidenced by so-called physical efficiency 
tests. The signs and symptoms, therefore, appear to be essentially thos 
frequently noted in somatic neuroses such as neurasthenia and anxiety states 

IXvidence is presented that changes in the rectosigmoidal mucosa similar 
to those seen in mucous colitis may be produced by the topical application of 
drugs which stimulate or simulate the action of the parasympathetic division 
of the autonomic nervous system. In some instances these changes may be 
produced by the oral administration of such drugs. 

Certain observations on the frequency of psychogenic factors as pre- 
cipitating agents in mucous colitis are also presented. In most instances 
mucous colitis appears to be a somatic response to a type of nervous tension. 
Mental states conducive to this response appear to be those of anxiety, re- 
sentment, and guilt. Associated depressive, neurasthenic, and hypochon 
driacal features are often present, but no one psychiatric diagnosis com- 
prises the mucous colitis group. A rigid type of thinking, similar to that 
seen in obsessive-compulsive states, is present in 50 per cent of the cases and 
may play a role in prolonging periods of tension. The symptoms of mucous 
colitis appear to represent a clear-cut somatic response to tension and not to 
he psychologically determined and obviously gainful such as those seen in 
hysteria. 
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TUBERCULOSIS AMONG STUDENTS AND 
GRADUATES IN NURSING* 
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T. L. StREUKENS, Minneapolis, Minnesota, and Puiwip T. Y. 
Cu’'tu, Petping, China 


DURING the past decade there has been a widespread interest revived in 
the subject of tuberculosis among nurses, with particular emphasis on the 
transmission of the disease from patients to students and graduates of this 
profession. The danger of those who care for tuberculous patients con 
tracting the disease has long been recognized, as evidenced by the following 
statement: “ Isocrates (436-338 B.C.), pleading for the inheritance of a 
consumptive who had adopted him and whom he had nursed, exclaimed: * | 
was in such a condition that all my friends, who came to visit me, expressed 
their fear that I perish with him, and pledged me to protect myself, telling 
me that most of those who had nursed this disease had become victims.’ ” 

Aristotle said: “‘ Why, when one comes near consumptives, or people 
with ophthalmia, or the itch, does one contract their disease, while one does 
not contract dropsy, apoplexy, fever, or many other ills? . . . In approach 
ing the consumptive one breathes this pernicious air. One takes the diseas 
because there is in this air something disease-producing.”’ 

In the literature of the centuries that followed there are numerous refet 
ences to the contagiousness of consumption. A controversy was waged 
between those believing in the hereditary nature of tuberculosis and those 
believing in its contagiousness. Drastic laws were enacted and rigidly en- 
forced to control contagion in such nations as Italy and Spain in the 18th 
century. It was not until the 19th century that overwhelming evidence was 
presented on the side of contagion through the experimental work of 
Klencke, Villemin, and Cohnheim, the epidemiological writings of Budd, and 
the bacteriological studies of Koch. During Koch's time tuberculosis was 
thought to be so prevalent that nearly every one had “a touch” of it. Pir- 
quet found a high percentage of the young adults he examined to be tuber- 
culin reactors. He was of the opinion that in the city in which he worked, 
as well as in the tuberculosis clinic, one might expect nearly all young adults 
to be infected, but he was inclined to believe that in other parts of the world, 
where there was not so much exposure of children to contagious cases of 
tuberculosis, the incidence of reactors would be lower. 

\ctual observations did not prove the point conclusively in this country 
mtil 1916 when Veeder and Johnston of St. Louis found that less than 50 
per cent of school children reacted to tuberculin, and in 1924 when Slater 
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found that only slightly more than 10 per cent of the school children of a 
rural community had been infected with tubercle bacilli. “These observations 
may be looked upon as great landmarks of progress and of advancement of 
our knowledge of tuberculosis, for they were the beginning of a new era in 
the study of this disease. They so informed, inspired, and encouraged, that 
workers everywhere took heart. [Ever since Slater reported his work the 
tuberculosis control program has rapidly increased in intensity and accom 
plishment. Large tuberculin testing programs were instituted, and it again 
became perfectly obvious that tuberculosis is contagious, when the workers 
administered tests and found that nearly all who were in direct contact with 
persons in the consumptive stage of tuberculosis became reactors. ‘This 
stimulated efforts for the provision of places to isolate tuberculous patients 
in order to break or prevent contact between them and the uninfected. This 
was accomplished to such a degree that in many places the majority of girls 
and boys grew to adulthood without having been contaminated with tuberck 
bacilli. A problem as old as the disease itself now could be definitely 
proved to exist, namely, the spread of tuberculosis from the patients who 
had been isolated in institutions to protect their families and communities to 
those who cared for them in these institutions, particularly the nurses, both 
students and graduates. \Vherever the tuberculin test was administered to 
students of nursing on entrance, during, and at the end of their course, a 
marked increase in the number of reactors was found to occur during train 
ing. In fact, in some places where only 30 to 50 per cent of the entering 
students reacted to tuberculin a full 100 per cent reacted before graduation, 
as reported by such authors as Heimbeck and Geer. 

Boynton made observations on students in a school of nursing and 
students in a college of education. She found that “the tuberculosis 
fection rate is one hundred times greater in the student nurses on a general 
hospital service than in students in the college of education and five hundred 
times greater in student nurses on a special tuberculosis service than in college 
of education students.”’ 

Amberson and Riggins tested 539 student nurses and found that 57.9 
per cent were reactors on admission. Of a group of 143 non-reactors on 
admission, who were followed six months to three years, 37 became reactors 
during the first year, 37 during the second year, and 10 during the third 
Among 70 who were non-reactors on entrance, but were followed for three 
years, all but 10 became reactors. 

Mariette says: “ Still the possibility of infection exists in a sanatorium 
and this possibility constitutes a problem for the nurse who is caring for 
tuberculous individuals.” In speaking of the nurse becoming infected he 
says: “In my opinion it is impossible for her to care for such patients ver) 
long without having an occasional bacillus gain entrance to her body.” 

Thus, although the tuberculosis situation with reference to infection ha 
been markedly improved in the country as a whole, there had been creat 
within the walls of our institutions a situation among our student nurses n 
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better than that of the time, place, and conditions of Pirquet’s work. Along 
with this high infection attack rate among the students of nursing came the 
inevitable—mental anguish, illness, and death. \Vith the recognition of the 
problem came attempts to solve it. Space does not permit more than a brief 
review of certain publications in this field, but the references contain many 
others. 

The type of pulmonary lesions which students and recent graduates in 
nursing develop has been a subject of considerable controversy In some 
series of cases reported there has been no previous tuberculin testing, and 
hence the determination of type is possible only through a long period of 
observation. In other series no attempt has been made to differentiate be 
tween the first infection and reinfection types, so that all lesions demon 
strated by roentgen-ray film or otherwise are considered and treated as 
clinical disease. In other groups of cases a serious effort has been made to 
distinguish between the types of lesions which appear in the lungs, since 
treatment necessarily is dependent upon the type of lesion present 

\mong 625 reactors on entrance to a school of nursing Heimbeck found 
that 27 developed conditions which he considered as evidence of clinical 
tuberculosis, whereas, among 280 who became reactors under his observa 
tion, 96 developed evidence of the disease in addition to the tuberculin re 
action. However, in 39 of these students erythema nodosum and the tuber 
culin reaction were the only evidences of tuberculosis. “wenty-six others 
had only evidence of the primary complex located by roentgen-ray examina 
tion in the lung parenchyma, the hilum lymph nodes, or both. Sixteet 
thers had pleurisy with effusion, two had fatal tuberculous meningitis, and 
13 had clinical pulmonary tuberculosis 

Shipman and Davis of San Francisco, over a 10-year period of observa 
tion, found that between 6 and 7 per cent of the student nurses developed 
clinical tuberculosis and that an additional 4+ per cent had developed the 
disease after graduation. 

\mong 110 student nurses observed by Geer of St. Paul, 5.5 per cent 
had developed lesions demonstrable by roentgen-ray or other phases of the 
examination by the time he made his report. 

In 1934 Wicks of New Toronto, Ontario, wrote that “no nurse or at 
tendant known to have entered his or her occupation with a positive tuber 
culin reaction has developed tuberculous disease during the past year, whereas 
six of those with a negative reaction on entrance have developed tuberculous 
lesions in the same period.”” Three of these persons had pleurisy with ef 
tusion; two had minimal parenchymal shadows with enlargement of the 
hilum shadows; and one mottling in the base of the right lung with evi 
dence of small cavity formation and the presence of tubercle bacilli in the 
sputum. 


\mberson and Riggins reported that among 492 student nurses eight de 


loped new lesions while in school. Meulengracht found that 5 to 6.2 per 


nt of the nurses in a Danish training school developed tuberculosis 
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In 1930 Ross reported 60 students and graduates in nursing admitted to 
the Manitoba Sanatorium during the previous five years. In a more recent 
report he states that 75 others have been admitted. He says: “ There is no 
doubt that the tuberculosis morbidity among nurses, especially nurses in 
training, is excessive and apparently increasing, as our second series is 
larger than the first, in spite of the fact that a new sanatorium in the Proy 
ince now shares these cases with us.’’ Thus, he reports 135 students or 
graduates in nursing who have been treated in his institution. He says: 
‘Scores of students of nursing lose health and life through hospital-con- 
tracted tuberculous infections. Practically all students become tuberculi: 
positive during their course, showing that they have become infected even 
if disease should not follow. The hospital cannot avoid responsibility for 
the infection of nurses until the utmost of medical and nursing science has 
been used to prevent it.” 

In Saskatchewan, l‘erguson made some observations on tuberculosis 
among nurses from 1930 to 1933 and found that 12 times as many students 
or recent graduates fall ill from this disease as other persons in the general 
population, and eight times as many as among normal school students, mostly 
girls, of almost the same age as the nurses. 

Soper and Amberson state that “the Yale School of Nursing has not 
suffered particularly from tuberculosis in recent years.” Of 191 students, 
who had roentgen-ray films on entrance and again on graduation over th« 
last five years, two developed minimal parenchymal lesions and one other 
had pleurisy with effusion. 

Badger and Spink observed student nurses in the Boston City Hospital 
with reference to tuberculosis over a five year period beginning January 
1932. Of the 470 nurses observed 57.11 per cent were reactors on entrance 
to the school. Of the 126 nurses who completed their course 90 per cent 
were reactors on graduation. During this period of observation eight 
students developed lesions which were located by examination. One of the 
eight reacted to tuberculin on admission to the school; the remaining seven 
were non-reactors on admission but became reactors while in school. 

Malmros and Hedvall examined 3,336 students and nurses and found 
133 (4 per cent) with active tuberculosis. [rom this beginning they cot 
tinued their studies, during which they observed 151 cases of fresh primary 
infection in adults, 104 of whom were free from symptoms and exhibited 
no evidence of disease except the tuberculin reaction. In the remaining 47, 
however, they were able to demonstrate lesions. These authors stated “ that 
no less than thirty-five of these cases were students of medicine and nursing 
who through their work were exposed to massive infections of tuberck 
bacilli.” From the examination and observation of 10,000 persons of vari 
ous ages and various population groups in southern Sweden they stated that 
“the majority of cases of active tuberculosis in our material was among 
medical and nursing students. In this category of young persons one has 
to deal with an important occupational hazard.” 
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In addition to those quoted many others have reported on tuberculosis 
among students and graduates in nursing. Irom the available reports it is 
evident that there is a considerable difference in the degree of severity of 
the tuberculosis problem in various institutions 

In 1929 we began observations on students on entrance and throughout 
their courses of training. Our procedure began with the administration of 
the tuberculin test to all entering students. ‘Those who did not react to the 
first dose (0.1 milligram) were given a second dose (1.0 milligram) 
Those who did not react to the second dose were retested in a similar mannet 
at six-month intervals as long as they were non-reactors \ll who reacted 
to the tuberculin test on admission or who subsequently became reactors 
were to have roentgen-ray films made of their chests at once and annually 
thereafter, except those in whom the findings warranted more frequent 
examinations. At the beginning of our studies the recommendation of 
roentgen-ray film examinations was frequently ignored since the relationship 
between a tuberculin reaction and clinical tuberculosis was not apparent 
It was difficult to convince the schools that a girl in apparent excellent health 
with a tuberculin reaction might have clinical disease developing which 
would cast a definite shadow on the roentgen-ray film. Therefore, our early 
data are not as complete as we had desired. However, during the latter part 
of our period of observation all the schools were cooperative to the fullest 
extent. 

In 1938 we sent a questionnaire containing the following questions to 


those who graduated as non-reactors 


1. Have you had the tuberculin test repeated since you left the school ot 
nursing? If so, please give approximate dates and the results; that is, was 
the test negative or positive ? 

2. If your test has become positive, have you had any roentgen-ray films 
made of your chest? If so. on what approximate dates and were any 
abnormal shadows found in your lungs? 

3. Have you had any illness since leaving school, such as pleurisy ot 


disease of the lungs? 


The following questions were sent to those who were reactors o1 


rraduation. 


1. Have you had any roentgen-ray films made of your chest since leaving 

school of nursing? If so, on what approximate dates and were any 
ibnormal shadows found? 

2. Have you had any illness since leaving school, such as pleurisy ot 


sease of the lungs? 


Scuoo.t or NuRSIN¢e 


In School II classes were admitted every year except 1933; therefore, 


re were no graduates in 1936. There was no tuberculosis service in this 
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school except during the year 1937, when the seniors were encouraged but 
not compelled to take a six weeks’ service in a sanatorium. The second 
student who elected this service returned with a strong tuberculin reaction 
A few weeks later the roentgen-ray film revealed definite evidence of a lesior 
in the left upper lung field. The tuberculosis service was completely aban 


doned the following year. Therefore, for the most part, the girls in thi 
school of nursing have had only the contact with tuberculous patients which 
might occur in any general hospital. The results of our observations on 


tuberculin reactions are shown in table 1, where it may be observed that 
among the entering classes the percentage of reactors ranged from 0 to 29.2, 


whereas on graduation this percentage ranged from 28.7 to 55.0. 


TABLE I 


Comparison of Percentage of Tuberculin Reactors on Entrance with That on 
Graduation in School II 


| Reactors on Entrance Reactors on Graduation 
Year Graduated Total Graduated _- _ 
Number Per Cent Number Per Cent 

1932 14 3 21.4 4 28.7 
1933 24 7 29.2 9 kt 
1934 24 3 12.5 12 50.0 
1935 20 4 20.0 11 55.0 
1936 0 
1937 13 0 0 7 53.9 
1938 25 1 4.0 10 40.0 


Note: Those who became reactors in training and discontinued their course are included a 
reactors on graduation. 


In this school 120 student nurses were observed, 18 of whom reacted to 
the tuberculin test on entrance; 35 became reactors while in school, and 6/ 
did not react to tuberculin on graduation. Of the 18 who entered as ré 
actors one developed a demonstrable clinical lesion before graduation. On 
student on entrance in 1932 reacted strongly to tuberculin. Films of her 
chest at that time were clear. In 1933 there was evidence of disease in the 
apex of the right lung and at the level of the second interspace in the lett 
lung where evidence of cavitation soon appeared. Tubercle bacilli wer 
recovered from the sputum. Another student entered the school of nursing 
in the fall of 1935 as a tuberculin reactor. Roentgen-ray film in the fall of 
1935 revealed evidence of calcification in the right hilum. In 1937 roentge! 
ray film revealed evidence of disease in the right upper lobe. 

Of the 35 who became reactors one had erythema nodosum with no other 
evidence of disease, and one developed a primary lesion demonstrable by 
roentgen-ray film in the left upper lobe. 

Among the 120 graduates of this school 59 (49.2 per cent) replied to 
our questionnaire. Twenty-five (47.1 per cent) of them were previous 
tuberculin reactors, and 34 (50.7 per cent) were among the 67 who wer 


non-reactors at the time of graduation. In this latter group 12 had t! 
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tuberculin test administered since graduation, two of whom had become re 
actors (16.6 per cent). ‘Therefore, we now know of 55 (45.8 per cent) of 
the graduates of this school who have reacted to the tuberculin test. Of the 
25 previous tuberculin reactors who replied to our questionnaire 12 reported 
having had recent roentgen-ray examinations of the chest, and of the 34 
non-reactors who replied five reported such examinations. One nurse who 
was a non-reactor on graduation in 1933 reported having developed a con 
dition of the ankle, following an injury, which was diagnosed tuberculous 
in March, 1938, but the roentgen-ray films of her chest were clear. She 
was found to be a tuberculin reactor in February 1938, after the injury to 
her ankle. 

In table 2 the results of tuberculin tests and the lesions located on 


roentgen-ray film or otherwise are summarized 


(No Tuberculosis Service 


18 with primary complexes on entranc: 


a. Lesions while in school a (3 
b. Lesions since graduation 0 
35 developed primary complexes whil 
a. Lesions detected while in school 1 (2.8 per cent 


Lesions after graduation 0) 
2 developed primary complexes after 
Lesions detected 1 


SCHOOL O1 N URSIN [| 


1 


In School III classes were admitted every year, but the data for the class 
graduating in 1934 are incomplete; therefore, this class is omitted from ou 
report. There was no tuberculosis service in this school, but in 1937 an 
increased number of advanced cases of tuberculosis was admitted. There 
fore, until 1937 the girls in this school of nursing had such contact with 
tuberculous patients as might be found in any general hospital that admits 
the occasional patient for diagnosis and treatment and the occasional un 
suspected case that is admitted for some other condition 


On entrance the percentage of reactors among the classes ranged from 
10.3 to 35.0, whereas on graduation it ranged from 31.3 to 64.5 (Table 3) 
In this school 204 student nurses were observed, 50 of whom reacted to 


the tuberculin test on entrance, 43 of whom became reactors while in school. 


and 111 of whom still did not react to the test on graduation. Of the 50 


vho entered as reactors three had demonstrable reinfection type of lesions 


at the time: none developed demonstrable lesions while in school. Of the 


13 who became reactors while in school one d veloped a primary lesion, 
monstrable by roentgen-ray film, which later resolved \nother student 
vho entered as a non-reactor in 1933 reacted strongly to the test in March 


1934. \t that time a film of her chest revealed no evidence of disease 


lowever, in December 1935 she was ill and there was definite evidence of 
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TaBLe III 
Comparison of Percentage of Tuberculin Reactors on Entrance with That on Graduation, 
by Classes, School III 





| Reactors on Entrance Reactors on Graduation 
Year Graduated Total Graduated = SEE _ 
Number | Per Cent Number Per Cent 

1932 29 | 3 | 103 | 15 51.7 
1933 40 14 35 21 52.5 
1934 Insufficient Data | 
1935 44 | 12 | 213 18 40.9 
1936 32 6 18.8 10 31.3 
1937 28 5 17.8 9 32.1 
1938 | 31 10 $2.3 20 64.5 





Note: All those who entered as non-reactors and became reactors in training are included 
as reactors on graduation. 


areas of disease disseminated throughout the left lung and the upper lobe of 
the right lung. Tubercle bacilli were present in the sputum. 

Unfortunately, in the earlier part of our work the roentgen-ray examina 
tion was not routine in this school; therefore, we saw only those students 
who actually developed symptoms. 

Among the 204 graduates, 82 (40.2 per cent) replied to our question 
naire. Among the 93 who graduated as reactors, 34 (36.6 per cent) replied, 
and of the 111 who were graduated as non-reactors, 48 (43.3 per cent) r 
plied. Twenty-three of those who were graduated as non-reactors reported 
having had the tuberculin test administered since graduation, five (21.5 per 
cent) of whom had become reactors. Therefore, we now know of 98 (48.0 
per cent) of the graduates of this school who react to the tuberculin test 
Of the 34 previous reactors who replied 23 have had recent roentgen-ra\ 
examinations of the chest, as also have 15 of the 48 previous non-reactors 
Three of the graduates are known to have developed pulmonary lesions 
since graduation as follows: 


Case 1. This nurse completed her training in 1931 as a non-reactor, after which 

she was engaged in private duty nursing. In 1935 she accepted a position in a hos- 
pital where she was in contact with tuberculous patients. Later the same year she was 
found to have definite evidence of disease in both upper lung fields. The tuberculin 
test was administered, and she was found to be a reactor. No symptoms have ap 
peared and the shadows have decreased. She was treated by strict bedrest for ap 
proximately one year, but is now working on a full time basis. 
Case 2. This nurse entered the school of nursing in the fall of 1929 and was 
graduated in the spring of 1932. Throughout the nursing course she was a non 
reactor to tuberculin. Following graduation she was employed in a general hospital 
where she had contact with tuberculous patients. In 1937 a roentgen-ray film re 
vealed evidence of a small area of disease in the apex of the right lung. She was 
admitted to a sanatorium in September 1937, and discharged in June 1938. At no 
time were any significant symptoms present. She is now working on a full time basi 

Case 3. This student entered the school of nursing as a non-reactor in the fall 
of 1931. Periodic tuberculin tests revealed no reaction throughout her course 0! 


nursing. Following graduation, in the spring of 1934, she was exposed to tubercu 














TUBERCULOSIS AMONG STUDENTS AND GRADUATES IN NURSING SS] 
sis from August 1937 to March 1938, and in December 1937 she was tound to be a 
tuberculin reactor. In March 1938 roentgen-ray films revealed a definite shadow in 
the right second interspace. She had no symptoms at any time. The last film, mac 
n November 1938, revealed a marked decrea hadow She did not dis 


| 
continue her work on account of this lesior 


In table 4 the results of tuberculin tests and the lesions located by roent- 


ven-ray film or otherwise are summarized 


(No T ube rculosis Service 


50 with primary complexes on entranc: 

a. Lesions while in school 0 
Lesions since graduation 0 

43 developed primary complexes whil 
a. Lesions detected while in school 2 4./ pet 
b. Lesions since graduation 

5 developed primary complexes af 
Lesions detected 3 


ScHOOI O} Nt RSING | 


In School IV all students were required to spend six weeks 1n residence 
a sanatorium before graduation. In this school it was found that 41 
nurses had completed the course without having the tuberculin test adminis 


tered within nine months of graduation; therefore, they are not included in 


this report. Table 5 shows that the percentage of reactors among the classes 
TABLE \ 
Comparison of Percentage of Tuberculin Reactors on Entrance with That on Graduation 
School I\ 
k Re ( | I 
r Graduated Total Graduated 
Numl ( \ Per ( 
1932 94 24 25.5 69 73.4 
1933 85 40) 47.1 64 75.3 
1934 98 33 33.7 65 66.3 
1935 87 23 26.4 54 62.1 
1936 62 11 17.7 38 61.3 
1937 62 15 24.2 40 64.5 
1938 | 62 19 30.6 39 62.9 


n entrance ranged from 17.7 to 47.1, but that on graduation this percentage 
ce , => = , 
nged from 61.3 to 75.3. 
In this school 550 student nurses were observed, of whom 165 reacted 
tuberculin on entrance: 204 became reactors while in school: and 181 did 


react to tuberculin on graduation. 
Of the 550 graduates, 287 (52.2 per cent) replied to our questionnaire. 
‘rom the 369 who were graduated as reactors 174 (47.1 per cent) replied 


Of the 181 who were graduated as non-reactors 113 (62.4 per cent) re 
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plied. Of the 79 non-reactors on graduation who replied and have sinc 
been tested 27 (34.2 per cent) had become reactors since leaving school 
Therefore, we now know of 396 who have reacted to the tuberculin test 
Of the 174 reactors on graduation 136 replied that they had recent roentgen 
ray films of the chest, and of the 113 non-reactors on graduation 40 had 


such examination. 
Of the 165 who reacted on entrance four developed demonstrable lesions 


while in school and two after graduation: 


Case 1. On entrance to the school of nursing in 1930 this student reacted to tu 
berculin. Films of her chest in 1931 revealed no evidence of disease. In 1932, hoy 
ever, there was evidence of disease in the left first interspace. This shadow pet 
sisted, and in 1934 it had extended. At this time there was also evidence of disease 
in the apex of the right lung. 

Case 2. This student reacted to the tuberculin test on entrance to the school ot 
nursing in 1932. Films of her chest through 1934 were negative. In 1935 there wa 
definite evidence of disease in the upper lobe of the left lung. This shadow persisted 
through 1936, but could not be visualized in February 1938. 

Case 3. This student reacted to tuberculin when she entered the school of nurs 
ing as a sophomore in 1932. Films of her chest in 1932 and 1933 were negative. 
In 1934 there was definite evidence of disease at the level of the first interspace on 
the left side. Her disease later increased and she had a pulmonary hemorrhage. ‘The 
left phrenic nerve was interrupted and later artificial pneumothorax was instituted 

Case 4. This student entered the school of nursing in the fall of 1930 as a tu 
berculin reactor. Roentgen-ray films of the chest in 1931 and 1932 revealed evidence 
of fibrotic and nodular disease in the left lung, extending from the apex to the second 
rib. This was also present in September 1933, 

Case 5. This student entered the school of nursing as a tuberculin reactor in the 
fall of 1930, but the roentgen-ray films of her chest revealed no evidence of disease 
She discontinued school for reasons other than health. However, in the fall of 1935 
she was found to have extensive disease involving the left lung from the apex to th 
level of the fifth rib anteriorly. There was definite evidence of cavitation, and tubercle 
bacilli were present in the sputum. Adhesions prevented successful artificial pneuni 
thorax. Thoracoplasty was performed in 1936. She is now working on a full time 
basis. 

Case 6. Asa freshman in the school of nursing, in the fall of 1930, this student 
reacted to the tuberculin test. The roentgen-ray films of her chest revealed no evi 
dence of disease through August 1933. In November 1933 a small lesion was di 
covered in the left infraclavicular region. In March 1936 there was evidence of dis 
ease in the right upper lung field. She was later hospitalized, and in March 1938 had 
far advanced disease with cavitation involving the right lung. Thoracoplasty is no 


being performed. 


Of the 204 who became reactors as students 19 developed lesions demon 
strable by roentgen-ray film or otherwise while in school, and five afte: 
graduation. The following developed only primary lesions which wer 
demonstrated by roentgen-ray film : 

Case 7. In the fall of 1929, as a freshman in a school of nursing, this student 
was a non-reactor to tuberculin. In the fall of 1931 she was a reactor. In Decemb« 
1931 there was evidence of disease in both upper lung fields. The shadows gradually 
decreased until September 1936, when they had almost completely disappeared. 
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Case 8. In the fall of 1932, as a freshman in the sche of nursing, this student 
as a non-reactor to tuberculin. Periodic tuberculin test evealed no reaction until 
e fall of 1934, when she was a detinite reactor \] entgen-ray films were cleat 
ntil September 1935, when there was definite evidence of disease in the | 
nd third interspaces The shadow had decreased some hat in February 1936 

Case 9. Inthe fall of 1931, as a freshman in the ool of nursing, this student 
as a non-reactor to tuberculin. Periodic tuberculin test evealed no reaction until 
e fall of 1934. All roentgen-ray films were clear until May 1935, wher 

disease appeared in the upper lobe of the lett lung The shadow grace 
reased until the summer of 1937 when it had complete disappeared 

Case 10. Asa freshman in the school of nursing, in the fall of 1933, this student 
as a non-reactor to tuberculin Periodic tuberculin tests revealed no reaction unti 
\pril 22, 1934. On May 8. 1934. there was evide1 f a small area of disease at the 
level of the right second interspac« hae vy increased somewhat during the 
ext two or three months, when she wa lvise t ike treatmen She never re 
turned to school. Subsequent films, including those in the spring of 1936 and th 
ummer of 1937, revealed no change in the shad 

Case 11 In the fall of 1929, as a freshman in a si 1 of nursing, this student 


as a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction until 


January 1934. At this time there was definite evidence of disease at the level of the 
rst interspace on the leit side. The subsequent fil iowed a gradual decrease in 
e lesion until 1936. Since that time, including the summer of 1938, the shadow ha 

remained unchanged. 

Case 12. In the spring of 1934, as a student of nursing, this girl wa 


reactor to tuberculin. Periodic tests revealed no reaction until the winter of 1937. At 
enc ] 


nce ot -cisease n the right second and ird imntet 


hat time there was definite evid 


paces. 

Case 13. Asa freshman in the school of nursing, in the fall of 1933, this stu 
dent was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction 
until the spring of 1937. On December 28, 1936, there was evidence of disease in th« 

eht second interspace The shadow ippeared ¢ ent I] unchat red through April 
)37 

Case 14. Asa freshman in the school of nursing, in the fall of 1932, tl tu 

lent was a non-reactor to tuberculin In the winter of 1934 she was assigned to a 


tuberculous patient who died of the disease. She ome minor illnesses in the 
ring of 1934 and cancelled out of school. In Maz 1934 she reacted to tuberculin 
In the summer of 1934 she was found to have an area of disease in the right sub 
ivicular region and was advised by her physician to take a six months’ period of 


| rest. She never returned to school, but in t ummer of 1936 her physician 


ted that she was cured. In February 1937 the roentgen-ray film revealed small 

nsities suggestive of calcium deposits at the site the disease In December 1938 
he was apparently well. 

Case 15. In the fall of 1933, as a freshmat the ool of nursing, this student 


a non-reactor to tuberculin. On May 21, 1934, she was still a non-reactor. On 
ril 22, 1935, she reacted to tuberculin. A roentgen-ray | of the chest in Ox 
er 1933 was clear. In May 1935 a roentgen-ray tf revealed definite evidence of 


ease in the right first interspace. Periodic roentgen-ray films through 1935 re 


iled no change in the shadow. In April 1936 the shadow had decreased in siz 

roughout the remainder of 1936 there was no chai By Sept er 1937 th 
dow had completely disappeared. In February 1938 the film was apparently cleat 
Case 16. In the fall of 1933 this student « ( ot nu y 82 


tor. At that time films of the chest revealed no evidence of disease In February 


34 a shadow appeared in the first and second int ce n the left side, but the 
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tuberculin test was not repeated at this time. In March the shadow had decrease: 
somewhat in size, and she reacted to tuberculin. This student cancelled her registra 
tion and we have been unable to obtain further information concerning her. 


None of these students was ill and we consider them as not differing 
from all the others who became reactors, except that one of the primary foci 
in each case was so situated that it could be seen in a roentgen-ray film. 

The following had pleurisy with effusion while in school: 


Case 17. Asa freshman in the school of nursing, in July 1929, this student wa 
a non-reactor to tuberculin. In May of 1931 she was found to be a reactor. In 
the spring of 1931 she had pleurisy with effusion on the left side while taking a tu 
berculosis service. She was admitted to a sanatorium on June 1, 1931, where she 
remained until August 31, 1931. A roentgen-ray film in November 1932 revealed 
evidence of adhesions in the left costophrenic angle, but no evidence of disease in 
either lung. In February 1933 a film revealed no change. On December 23, 1938 
she wrote that she was enjoying excellent health and was employed as an instructor 
in a school of nursing. 

Case 18. Asa freshman in the school of nursing, in the fall of 1931, this student 
was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction until 
the spring of 1935, when she was a reactor. All roentgen-ray films were clear until 
August 1935, when she had pleurisy with effusion on the right side. She cancelled 
out of school on March 8, 1936, but returned in the spring of 1937. In May 1937 the 
roentgen-ray film revealed evidence of disease in the left lung extending from the 
apex to the second rib, and in the second interspace on the right side. She again lett 
school and was admitted to a sanatorium on June 28, 1937, where she remained until 
November 24, 1937, with a diagnosis of minimal pulmonary tuberculosis. At no time 
were tubercle bacilli found in her sputum. She has not returned to school. 

Case 19. As a freshman in the school of nursing, in the fall of 1929, this stu 
dent was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction 
until October 1930, when she was found to be a reactor. A roentgen-ray film of the 
chest at that time was clear. In November 1930 she had pleurisy with effusion. After 
several months the fluid absorbed and roentgen-ray films of the chest were cleat 
through the summer of 1938. 

Case 20. Asa freshman in the school of nursing, in the fall of 1930, this student 
was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction until 
May 15, 1933, when she was found to be a reactor. Previous roentgen-ray films of 
the chest were clear, but on May 19, 1933, pleurisy with effusion was present. ‘The 
fluid had absorbed by the fall of 1933. In July 1933 a small area of disease was 
detected in the right lung at the level of the second and third interspaces. In Novem 
ber 1933 an area of disease was demonstrated in the first interspace on the left side 
In January 1935 the shadow in the right lung was sharply outlined and that in th 
left lung had almost entirely disappeared. She was in a sanatorium from July 1936 
to June 1937, when her disease was classified as arrested. 


We look upon pleurisy with effusion in this group as a result of the set 
sitiveness of the tissues to tuberculo-protein and to endogenous reinfection 
from the primary foci. 

The following developed demonstrable lesions which probably represent 
the reinfection type: 

Case 21. On entrance to the school of nursing, in the fall of 1930, this student 
Was a non-reactor to tuberculin. In the spring of 1932 she reacted to tuberculin, but 
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e roentgen-ray films of her chest revealed no evidence of disease. In December 
1932 a small area of disease was found in the left lung at the level of the second 
terspace. In May 1933 the area of disease was considerably larger and there was 
possible beginning cavity formation. She was then admitted to a sanatorium and 
irtificial pneumothorax was instituted. She was d irged from the sanatorium in 
\ugust 1935, but continued on artificial pneumothorax treatment 
Case 22. This student was a non-reactor to tuberculin on entrance to a school o1 
nursing in the fall of 1929. Roentgen-ray films of the chest at that time were clear. 


j 1 


In July and August 1931 there was evidence of thickened pleura on the left side and 
small area of disease at the level of the second interspace in the left lung. A 
tuberculin test was said to have been administered at this time but there was no rea 


1 


tion. In January 1934, although strict bedrest had previously been employed, a sma 


1 
| 


i I 
irea of disease was found at the level of the third interspace on the right side. At 
this time she reacted strongly to tuberculin. She has had prolonged strict bedrest, and 
although her general health is good she still has definite shadows in both lungs 

Case 23. This student was a non-reactor to tuberculin when she entered the 
school of nursing in the fall of 1929. Roentgen-ray fils of her chest were cleat 
She was still a non-reactor in September 1930. On June 9, 1932, she was admitted 
to a sanatorium with diagnosis of tuberculosis of the spine. She was discharged May 
20, 1934. Spinal condition was good in June 1937. Roentgen-ray films of her chest 
revealed no evidence of clinical disease at any time including February 19, 1938. 
She did not return to complete the course in nursing 

Case 24. This student did not react to tuberculin on entrance to a school of 
nursing in the fall of 1931. In the spring of 1933 she was a definite reactor. All 
films of the chest, including those of the spring of 1935, were clea In the summet 


of 1935 there was definite evidence of disease in the apex and first interspace on the 


left side. She was hospitalized for four and one-half months but no symptoms ap 


peared. The films revealed no change in shadow through February 1936. In August 
1937 she had extension of lesion with cavity formatio1 She has since been treated 
artificial pneumothorax. 
Case 25. On entrance to a school of nursing, in the fall of 1932, this student did 
react to tuberculin. Roentgen-ray films of the chest were clear. In the spring 
1933 she was found to be a reactor. Roentgen-ray films of the chest through July 
1934 revealed no evidence of disease In November 1934 there was a definite area 
{ disease present in the left lung at the level of the first interspace. In April 1935 the 


irea in the left lung had increased in size, and there was a definite area of disease in 
the right lung at the level of the third and fourth interspaces. In April 1935 there 
evidence of definite increase of the shadow in the right lung. She was hos- 
talized and artificial pneumothorax was instituted in August 1935. Empyema was 
resent in December 1935. In August 1937 the empyema had disappeared and she was 
till being treated by artificial pneumothorax in a sanatorium 


Che following students who became infected while in school developed 
sions which were demonstrated after graduation 


Case 26. When this student entered the school of nursing in the fall of 1930 she 


did not react to tuberculin. She remained a non-reactor through August 1933. In 

spring of 1934 she was found to be a reacto1 Although previous roentgen-ray 

s of her chest had been negative she now showed evidence of pleurisy at the left 

This evidence had disappeared by January 1935. In October 1936 she was 

ind to have extensive pulmonary tuberculosis involving the lower half of the right 

g. Tubercle bacilli were present in her sputum Artificial pneumothorax was in 
ited in October 1936, and her lung is still collapsed 


Case 27. This student was a non-reactor to tuberculin when she entered the 
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school of nursing as a junior in the fall of 1931. She was found to be a definit 


reactor in April 1933. Roentgen-ray films of her chest in January and April 193. 
revealed no evidence of disease. In August 1935 roentgen-ray film examination r 
vealed evidence of disease involving the left lung at the level of the first and secon 
interspaces. The shadows have remained unchanged. 

Case 28. This student entered the school of nursing in the fall of 1934 as a nor 
reactor to tuberculin. She was still a non-reactor in 1935. In May 1937 she wa 
found to be a reactor. Roentgen-ray films in June 1936 and September 1936 wer 
negative. In May 1937 there was possible calcification in the left hilum. There wz 
evidence of disease in the left lung at the level of the second interspace. This shado 
was still present in May 1938, but could not be visualized in November 1938. 

Case 29. This student entered a school of nursing as a junior in the fall of 1930, 
In the fall of 1931 she still did not 


Roentge: 


at which time she was a non-reactor to tuberculin. 
react to the tuberculin test. However, in June 1932 she became a reactor. 
ray films of her chest on several occasions in 1932 and 1933 revealed no evidence ¢ 
disease. In January 1934 she had pleurisy with effusion. The effusion absorl 
and in 1938 the lungs were clear on roentgen-ray film examination. 

Case 30. On entrance to the school of nursing, in the fall of 1929, this student 
was a non-reactor to tuberculin. When she was graduated in 1932 she was a reactor. 
In the summer of 1933 she was employed in a sanatorium. At that time the roentgen 
ray film examination of her chest revealed no evidence of disease. Periodic film 
were clear through January 1936. On June 11, 1936, a shadow was present in the 
right lung at the level of the first, second and third interspaces. In August 1936 th: 
lesion had increased in size. She was then hospitalized, and in February 1937 arti 
ficial pneumothorax was instituted. Tubercle bacilli were never recovered from the 
sputum, and there were no symptoms except a slight cough at the time she was ad 
mitted to the sanatorium. She was discharged from the sanatorium on June 15, 1937 
but continued on artificial pneumothorax through December 1938. 

The following seven former students graduated as non-reactors but 
later developed lesions: 


Case 31. This student entered the school of nursing in 1929 as a non-reactor to 


tuberculin and did not react while in school or on graduation in 1932. Following 
graduation she was employed in a sanatorium, and in January 1933 was found to be a 
reactor. In 1933 she was found to have a shadow on the roentgen-ray film at the 
level of the right second interspace. In June 1933 the shadow had decreased in size 
Subsequent periodic films revealed a gradual disappearance of the shadow. On Di 
cember 1, 1938, there was evidence of a probable small calcium deposit at the site of 
the previous shadow. 

Case 32. Asa freshman in the school of nursing, in the spring of 1931, this stu 
dent was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reactio! 
throughout her course. Films of her chest were clear in October 1934. Immediate! 
following graduation in the spring of 1935 she was employed in a sanatorium, and 
October 1935 she reacted to tuberculin. At that time films of her chest were cleat 
In December 1935 she had pleurisy with effusion. She was admitted to the sanatoriu 
where she worked on December 28, 1935. Films of the chest in January 1936, afte: 
the fluid had absorbed, revealed no evidence of disease in either lung. However, 
March 1936 there was evidence of a large parenchymal lesion with cavitation in 
right lung. Artificial pneumothorax was instituted and she is still on that treatme 
in the sanatorium. 

Case 33. This student did not react to tuberculin when she entered the school 


nursing as a junior in October 1931. She was graduated in June 1933. In August 
and September of 1933 she worked in a sanatorium, and in the fall of that year w 
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und to be a reactor, but the roentgen films of he est were clear. In January 
1936 there was definite evidence of disease in each lung at the level of the first inter 
pace. No symptoms developed. Strict bedrest nstituted. She 1 till in a 
inatorium., 

Case 34. This student entered the school of nu n September of 1931 as a 
n-reacto1 She still did not react to the tuberculin test whet e was graduated 
1934. She was later employed in a hospit il whicl il a tuberculos ervice In 
\pril 1937 she was found to have evidence of sc e é disease the upper 
ne-third of the left lung. She was hospitalized from May 7, 1937 until June 24, 1937 


On May 13, 1937, the left phrenic nerve was interrupt Vo symptoms were present 
8 “ate , , 
I It ne retu! i to her home to continue 


t any time. On discharge from the hospital s ( 


treatment, 





Case 35. On entrance to the school of nursing in 1932 tudent : non 
actor to tuberculin. Periodic tuberculin tests throug it her course revealed 1 
eaction. Immediately following graduation she employed in a sanatorium fo 
uur months, after which she worked on a chest surgery service tor some time 
While working in the sanatorium, in 1935, she v found to react to tuberculin, but 
the roentgen-ray film of her chest was cleat In March 1937 the roentgen-ray fill 
revealed definite evidence of disease t ivitation in the right 
fubercle bacilli were found in the sputum in April 1938. Fil August 1937 and 
\pril 1938 showed no change In Octol 1938 vidence it definite ce 

ase in the shadows, and the cavity ippeared t e reduced 11 i he bee 

eated only by strict bedrest. 

Case 36. This student entered the school of nursing as a non-reactor in the fall 
1933, and was graduated in 1936 as a non-reacto1 Following duation she 
irked on a tuberculosis service, and in the fall of 1936 was found to react to tu 
rculin. Roentgen-ray films of the chest while a student, including March 1937, re 

ealed no evidence of disease. In March 1938 ha leu th effusion on the 
ft side. There was still some fluid present in October 1938 Tubercle bacilli were 
recovered from the fluid 

Case 37. In the fall of 1933 this student entered the junior iss of the sch 
nursing as a non-reactor, and she did not react to tuberculin on graduation in 1935 


llowing graduation she worked for approximately two years in a sanatorium. In 
January 1936 she was found to be a reactor. Whi he discontinued sanatorium worl 
oentgen-ray films of her chest were reported as revealing no evidence of di 
In November 1938 she was found to have pulmonary tuberculosis, with cavity fo 
ition in the right upper lobe. She was then admitted to the sanatorium where sh« 


pneu! rwrgayr ’ tituted 


previously worked and artificial 


In table 6 the results of tuberculin tests and the lesions located by roent 
“tee 
esions 


n-ray film or otherwise are summarized. See table 9 for types of 


School ot Nursing \ 


(Six Weeks’ Tuberculosis Service 


165 with primary complexes on ent: 
a. Lesions while in school 4 os a 
b. Lesions since graduation 2 ’ sia 
204 developed primary complexes while in school 
a. Lesions detected while in school LY 11.8 


liation a 


b. Lesions since graduatio 
7 developed primary complexes 


Lesions detected / 


) 
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ScHOOL OF NuRSING | 


In School | all students were compelled to spend three months during th 
senior year on a 30-bed tuberculosis service in the hospital. This service 
was abandoned in 1935, so the class graduating in 1938 was the first on 
to pass through the school of nursing after the tuberculosis service was 
removed from the hospital. The results of our observations on tuberculin 
reactions are shown in table 7, where it will be observed that among the 
entering classes the percentage of reactors ranged from 2.4 to 44.4, whereas 
on graduation this percentage ranged from 40.5 to 100. 


TABLE VII 


Comparison of Percentage of Tuberculin Reactors on Entrance with That on Graduation, 


School I 
Reactors on Entrance Reactors on Graduation 
Year Graduated Total Graduated — 
Number Per Cent Number Per Cent 

1932 36 16 44.4 36 100 
1933 41 5 12.2 37 90.2 
1934 26 10 38.5 25 96.1 
1935 30 6 | 20.0 28 93.3 
1936 25 4 16.0 20 80.0 
1937 26 6 23.1 22 84.6 
1938 42 1 2.4 17 40.5 


| 


Note: Those who became reactors in training and discontinued their course are included 
as reactors on graduation. 


In this school 226 nurses were observed, 48 of whom reacted to the 
tuberculin test on entrance, 137 of whom became reactors while in school, 
and 41 of whom did not react to tuberculin on graduation. 

Of the 226 students in this school 140 (61.9 per cent) replied to th¢ 
questionnaire. Of the 185 reactors on graduation 121 (65.4 per cent) re 
plied, and of the 41 non-reactors 19 (46.3 per cent) replied. Nine of the 
previous non-reactors reported having had the tuberculin test administered 
since graduation, but none had reacted to the test. There were 58 (47.9 
per cent) of the 121 former reactors who reported having had recent roent 
gen-ray film examinations of the chest, and four of the 19 previous non- 
reactors who reported having had such examination. 

Of the 48 entering as reactors two had primary lesions demonstrable by 
roentgen-ray film on entrance which later resolved. The following later 
developed clinical disease : 


Case 1. In the spring of 1929, as a freshman in the school of nursing, this stu 
dent was a tuberculin reactor. Roentgen-ray films of her chest in 1929 and 1930 
were clear. On April 30, 1931, cloudiness was reported over both apices. In No 
vember 1934 she had pleurisy with effusion. 

Case 2. On entrance to the school of nursing in the fall of 1932 this student 
was a tuberculin reactor. Periodic roentgen-ray films made throughout her course 
of training revealed no evidence of disease. In the spring of 1937, while employed 
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as a nurse in a general hospital, she was found to have tuberculosis involving the left 

lung from the apex to the third rib and the extreme apex of the right lung No 

aa ; onan 

symptoms were present. Artificial pneumothorax was instituted in the spring of 1937 
1 


c She is still receiving this treatment and has continued to work 


Of the 137 who became reactors as students we know of the following 11 


who developed demonstrable lesions while in school, and of three who 
: developed lesions after graduation : 
Case 3. As a freshman in the school of nursing, in the fall of 1929, this stu- 
dent was a non-reactor to tuberculin. She was still reactor in March 1930, but 
in September 1930 she was a reactor. No roentgen-ray film was made until July 1931 
vhen there was evidence of disease in the left upper lung field, extending from the 
ipex to the level of the second rib. In September 1931 the shadow had decreased 
omewhat, but she discontinued training in September 1931 because of the shadow 
[here were never any clinical manifestations 
Case 4. This student entered the school of nursing in the fall of 1929 as a non 
reactor. She reacted to tuberculin in the fall of 1930. Roentgen-ray films revealed 
no evidence of disease. In July 1931 there was evidence of disease involving bot! 
lungs at the level of the first and second interspace Following this she was on bed 


rest for a year, during which time the shadows on the roentgen-ray film decreased in 
size. She returned to school in 1932. In the spring of 1933 there was definite evi 





dence of disease in the left lung, with evidence of small cavity formation. She was 
placed on treatment, but in November 1935 she developed tuberculous pneumonia in 
the base of the left lung and died in November 193¢ 

Case 5. When this student entered the school of nursing in the spring of 1930 
he was a non-reactor to tuberculin. In May 1931 she reacted to tuberculin. Films 
f her chest were clear in March 1930, but in October 1931 tl 
lisease in the right first interspace. She was hospitalized from October 8, 1931 until 


ere was evidence Oo! 


July 5, 1932. She discontinued training and did not return. Pneumothorax was 
instituted while in the hospital. She discontinued artificial pneumothorax in 1936 and 
pparently was in good health in December 1938 


Case 6. Asa freshman in the school of nursing, in the fall of 1931, this student 
as a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction until 
February 1933, when she was found to be a reactor. Roentgen-ray films of the chest 
were clear until February 1933, when there was evidence of disease in the left upper 
lobe. In March there was evidence of effusion in the left pleural cavity. In April 
he fluid had practically disappeared, but the left costophrenic angle was obliterated 


1 


In June 1935 there was evidence of Ghon tubercle formation in the left lung at the 


te of the previous area of disease. At this time there was also seen a small but 

lefinite area of disease in the extreme apex of the left lung. She was apparently in 
good health in December 1938. 

Case 7. This student entered the school of nursing as a non-reactor in the fall 

of 1932. In the spring of 1933 she reacted strongly to tuberculin. In the summer of 


le Same year an area of disease was located in the right lung at the level of the 


{ dial 


rst and second interspaces. By February 1934 this shadow had completely disap 
peared. In March 1934 she was found to have tuberculous pneumonia involving the 
ght upper lobe. She later developed empyema, and died in May 1935 
Case 8. Asa freshman in the school of nursing, in the fall of 1932, this student 
Was a non-reactor to tuberculin. Periodic tubercul sts revealed no reaction until 
. 


March 1934, when she was found to be a reactor Roentgen-ray films of the chest 


were clear until August 1934, when there was evidence of fluid on the left side She 
incelled her registration and did not return until January 1936. At this time the 


abnormal finding was partial obliteration of the left tophrenic angle No 
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change was observed in July 1937. She was graduated in 1937, and in December 1938 
she was working as an operating room nurse, apparently in excellent health. 

Case 9. In the fall of 1932 this student entered the school of nursing as a non 
reactor. She did not react to tuberculin until March 1934. In April of the same 
year a small area of disease appeared in the base of the right lung. In May 1934 thi 
had definitely increased in size. Because of the occurrence of a small pulmonary 
hemorrhage, and the finding of tubercle bacilli in the sputum, artificial pneumothora» 
was instituted. She was graduated in 1936 and has continued on artificial pneum 
thorax treatment. 

Case 10. Asa freshman in the school of nursing, in the spring of 1933, this stu 
dent was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reactio1 
until October 1935, when she was found to be a reactor. All films of her chest were 
clear through September 1935. In April 1936 a lesion was present in the left lung 
extending from the apex to the first interspace. No treatment was administered, ar 
in December 1938 she was working full time as a school nurse. 

Case 11. This student entered the school of nursing in the fall of 1934 as a nor 
reactor to tuberculin. There was no test in 1936. She was a reactor in March 1937 
Pleural effusion was found May 1, 1936, on the right side, and was still present June 
5, 1936. In June 1937, the effusion was gone and her chest was clear. 

Case 12. Asa freshman in the school of nursing, in the fall of 1934, this student 
was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reaction unti 
the fall of 1936, when she was found to be a reactor. In 1934 the roentgen-ray fil: 
of her chest was clear. In October 1936 there was evidence of disease at the level o1 
the second rib on the right side. Films made on December 13, 1936, February 18, 
1937, and April 6, 1937, revealed no change in the shadow. On August 27, 1937, 
film was clear. 

Case 13. Asa freshman in the school of nursing, in the fall of 1934, this stu 
dent was a non-reactor to tuberculin. Periodic tuberculin tests revealed no reacti 
until the spring of 1936. Roentgen-ray films of the chest were clear until the spring 
of 1936, when there was evidence of disease in the right third interspace. In the sum 
mer of 1936 there was evidence of pleurisy at the right base, but no evidence of fluid 
was observed. In the fall of 1936 there was evidence of considerable thickening 0! 


+} 


the pleura over the right base and marked elevation of the right side of the diaphrag 
In December 1938 she was still in school, and the film revealed no evidence of diseas« 
in either lung. 


Of the 137 who became reactors while in school we know of the follow 
ing who developed demonstrable lesions after graduation : 


Case 14. This student entered the school of nursing in the fall of 1930 as a not 
reactor to tuberculin. In March 1932 she reacted to tuberculin. Films in 1930, 193] 
and 1932 revealed no evidence of disease. In December 1935 she had evidence 


gnificant sympton 


tuberculous lesions in the left upper lobe. There have been no s 
and she was working as a nurse in January 1939. 

Case 15. This student entered the school of nursing in the fall of 1930 as a not 
reactor to tuberculin. She became a reactor in 1932. Roentgen-ray films in 1930, 
1932, and 1933 revealed no evidence of disease. In January 1938 she developed pain in 
the chest. Examination revealed evidence of disease involving the right lung from 
the apex to the third rib. There was also evidence of disease in the left lung at the 
level of the third interspace near the periphery. Tubercle bacilli were present in the 
sputum. She was admitted to a sanatorium, where artificial pneumothorax was | 
stituted on the right side. She is still a patient in the sanatorium and has continued 


artificial pneumothorax. 
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Case 16. In the fall of 1931 this student entered the school of nursing as a non 
reactor. In the spring of 1933 she reacted to tuberculin. Roentgen-ray films in 1932, 
1933, and April 1934 were clear. However, in February 1935 there was definite evi 
lence of disease involving the left lung from the apex to the second rib. Artificial 
neumothorax was instituted and this treatment has been continued to the present time 


In table 8 the results of tuberculin tests and the lesions located by 


roentgen-ray film or otherwise are summarized 


rasLe VIII 
School of Nursing 


(Twelve Weeks’ Tuberculosi ie 


48 with primary complexes on entrances 


a. Lesions while in school ] (42 = 
b, Lesions since graduation 1 53 
137 developed primary complexes while in school 


a. Lesions detected while in scl 
bh. Lesions since graduation 
0 developed primary complexes after graduati 


In table 9 we have indicated the percentages of those who developed 
primary and clinical lesions in Schools IV and I. See table 9 for types of 
lesions. 

Taste IX 
School of Nursing I\ 


(Six Weeks’ Tuberculosis S 


y 


204 developed primary complexes whi 
24 (11.8 per cent) location of lesions detecte: 
10 (4.9 per cent) primary foci onl 

2 (1.0 per cent) pl ural effusio1 

1 (0.5 per cent) effusion and prin 

1 (5.4 per cent) probable to d 


l 


School of Nursing | 
(Twelve Weeks’ Tuberculosis S 


_— 


137 developed primary complexes wl 


14 (10.2 per cent) location of lesion detect 
4 (2.9 per cent) primary foci only 
2 (1.5 per cent) pleural effusior 
1 (0.73 per cent) effusion and ry i 
7 (5.1 per cent) probable to definite clinical lesions 
Schoo : i 
630 reactors ; 
3 (0.44 per cent) locatior t esion detected 
1 (0.15 per cent) primary focus only 
2 (0.29 per cent) clinical lesions 


COLLEGE OF EDUCATION 


When this study began we saw the need for a control group of students 
observation. We selected the College of Education because its students 
of approximately the same age as those in the schools of nursing and 


ve been reared in the same types of communities. The only essential 


1 


erence is that students in the College of Education come in contact with 
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no more persons with tuberculosis than other members of the general popu 
lation, whereas students in the schools of nursing may come in contact with 
tuberculous patients as a part of their work. In the College of Educatior 
we found 24.8 per cent of the students were reactors on entrance and 28.5 
per cent on graduation (table 10). One sees that the percentage of tube: 


PABLE X 
Number Per Cent Per Cent Per Cent of 
School ot Reactors Reactors Non-Reactors* \W 

Students Entrance Graduation Became React 
Education 224 24.8 28.5 5.3 
Nursing II 120 15.0 41.2 34.3 
Nursing III 204 24.5 45.6 27.9 
Nursing IV 550 30.0 67.1 53.0 
Nursing I 226 fy Br 81.8 77.0 


* Increase in Tuberculin Reactors Among Students in a College of Education and 


Four Schools of Nursing from Entrance to Graduation. 


culin reactors on graduation from schools of nursing in general hospitals 
which do not have tuberculosis services is definitely higher than in the Col 


Per CENT oF TuBERCULIN REACTORS AMONG 
StuDENT NursES AND 
CoLLEGE of EpucATIon STUDENTS 
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lege of Education. On the other hand, students in schools which ha\ 
tuberculosis services have a much higher percentage of reactors on gradua 
tion than those from schools which have no tuberculosis service (figure 

From the standpoint of demonstrable lesions there is also a sharp contrast 
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between the College of Education and the schools of nursing with a tuber- 
culosis service. Among the students in the College of Education from 1932 
to 1937 there was a total of 686 tuberculin reactors, and roentgen-ray film 
examination both on entrance and graduation revealed one primary paren- 
chymal focus which later resolved and two which proved to have developed 
clinical disease. 

Thus, we have found the tuberculosis problem among the students of 
nursing in four schools to be much greater than among the students in a 
College of Education in the same community. In our schools of nursing 
tuberculosis contracted while in school in the strict sense of the word has 
resulted in a number of girls discontinuing their training. It has caused 
much mental anguish among students and their relatives; it has caused long 
periods of illness; it has already caused death of a few; and it has caused 
much worry, chagrin, and embarrassment on the part of faculty members 
who have recognized the problem and feel a strong sense of responsibility 
for the health of the students of nursing. 

A solution of this serious problem is of utmost importance and has been 
discussed by those who are desirous of eliminating this hazard to nurses in 
various parts of the world. Such factors as age, tuberculin reaction before 
entering the school of nursing, dosage of tubercle bacilli, and working hours 
have been considered important, but our experience has led us to believe 
that these factors have little to do either with causing the problem or solving 
it. Several workers have suggested the administration of BCG as the 
solution of this problem, and some have attempted it. Among 287 student 
nurses who became reactors following the administration of BCG Heim- 
beck found that eight later developed what he considered evidence of tuber- 
culosis and one died. Among 107 others to whom he administered BCG, 
but who did not become reactors soon after, 22 developed what he reports as 
disease, and two died. Obviously, therefore, BCG did not prove a complete 
solution of this problem. 

In our opinion there is only one true solution available at present, namely, 
the employment of a technic which will provide a barrier so efficient as to 
prevent the transmission of tubercle bacilli from patient to student. With 
this in mind two of our hospitals are already making serious attempts to 
prevent tubercle bacilli from entering the bodies of our students, both re- 
actors and non-reactors to tuberculin. All members of the hospital per- 
sonnel are examined adequately and periodically, in order to prevent our 
students from becoming infected by any person employed in the hospital. 
Patients entering all departments are examined for tuberculosis in con- 
tagious form, in order to avoid exposure of our students to unsuspected 
ases of tuberculosis. Each of these hospitals now has a tuberculosis ser- 
vice where rigid contagious disease technic is being practiced. If the 
technic now in use is not found entirely adequate, it must be intensified to 


ich a degree as to solve our problem. 
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SUMMARY 


1. A brief review of the literature reveals the fact that tuberculosi 
among student and graduate nurses is a serious problem in various parts o1 
the world. 

2. Our report consists of observations made in four schools of nursing 
since 1929. Students in a College of Education have been used as a contro! 
group. 

3. In School II, where there is no tuberculosis service, 120 students 
were under observation. [ighteen were tuberculin reactors on entrance; 
35 became reactors while in school, and 67 were graduated as non-reactors 
Two of the students who entered as reactors developed pulmonary tuber 
culosis while in school; one of the 35 who became reactors had a primary 
focus in the lung parenchyma demonstrated by roentgen-ray film ex 
amination. 

4. There was no tuberculosis service in School III. Here 204 students 
were observed, of whom 50 were reactors to tuberculin on entrance, 43 be 
came reactors while in school, and 111 were graduated as non-reactors 
None of those who reacted to the tuberculin test on entrance developed 
demonstrable lesions while in school. Of those who became reactors one 
developed a primary focus in the lung demonstrable by roentgen-ray film 
examination, and one developed bilateral clinical disease more than 18 months 
after she was known to be a reactor. 

5. In School IV a six weeks’ tuberculosis service was required of each 
student. [ive hundred and fifty students were observed, of whom 165 
reacted to tuberculin on entrance. “Two hundred and four became reactors 
while in school, and 181 were graduated as non-reactors. Of the 165 who 
entered as reactors four developed demonstrable lesions while in school and 
two after the time of graduation. Of the 204 who became reactors as 
students 19 developed lesions demonstrable by roentgen-ray film or other- 
wise while in school, and five after the time of graduation (table 9). 

6. In School I there was a 12 weeks’ tuberculosis service during the first 
part of our period of observation. Here 226 students were observed, 48 o1 
whom reacted to tuberculin on entrance, 137 of whom became reactors whil 
in school, and 41 of whom were graduated as non-reactors. Among thos 
who entered as reactors two developed lesions demonstrated by roentgen-ra)y 
film or otherwise while in school or after graduation. Of those who becam« 
reactors 14 developed demonstrable lesions while in school or after gradu 
ation (table 9). 

7. In Schools II, III, and IV a questionnaire revealed the fact that som¢ 
of the non-reactors on graduation had since become infected and a few had 
developed lesions demonstrated by roentgen-ray film or other methods. 

8. We consider that every reactor to tuberculin has one or more primar) 
tuberculosis complexes in the body. In this group the number who hay 
developed demonstrable lesions located by roentgen-ray, ete., or who hav 
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become ill from tuberculosis is sufficiently large to make the problem a 
serious one. 

9. In the College of [:ducation 24.8 per cent of the entering students 
reacted to tuberculin, whereas on graduation 28.5 per cent reacted. In a 
group of 686 reactors examined only three developed lesions in school which 
were demonstrated by roentgen-ray film examinatior 

10. A higher percentage of students reacted to tuberculin after taking 
a nursing course in a general hospital with no special tuberculosis service 
than in the College of Education. On the other hand, more students reacted 
to tuberculin after taking a course of nursing which requires a tuberculosis 
service than students in general hospitals which do not have such services 
Obviously, the increase in percentage of reactors depends upon the amount 
of contact with contagious cases of tuberculosis 

11. In this entire study we have not seen a single student fall ill from 
miliary tuberculosis, tuberculous meningitis, or the so-called “ infantile” 
tvpe of tuberculosis. 

12. Throughout this study no student developed tuberculosis as a non 
reactor to tuberculin. 

13. Our period of observation is brief for such a chronic disease. 
(herefore, we are of the opinion that more of the former students whom we 
have observed will fall ill from tuberculosis his statement is based on 
the tact that annually new cases have been reported 

14. We do not believe that BCG has been proved sufficiently efficacious 
to solve this serious problem since evidence of tuberculosis has developed 
among some of the students so treated, as reported by Heimbeck and others 

15. In our opinion there is no method available, except a most rigid 
contagious disease technic, which provides a barrier and prevents the spread 


of tubercle bacilli from patient to student 
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ARTERIAL OXYGEN SATURATION IN CIRRHOSIS 
OF THE LIVER* 


By Rosert C. Dartinc, M.D., New York, N.Y. 


THE finding of a severe degree of oxygen unsaturation in the arterial 
blood of patients with cirrhosis of the liver has been reported by Snell. 
Later, Keyes and Snell” studied a further series with oxygen dissociatiot 
curves, and found a small but significant shift in the curve from the accepted 
normal value. In this second series the oxygen unsaturation of the arterial 
blood was less marked than in the first series. From this work it was con 
cluded that the hemoglobin in liver disease had properties somewhat dif 
ferent from normal. 

Since there are few objective tests for measuring the disturbances of liver 
disease, Snell's results suggested to us that this test might furnish another 
index of these disturbances and might parallel changes in the clinical cor 
dition of the patients. Accordingly, arterial blood samples were tested on 
series of patients being studied under various therapeutic régimes. 


Case MATERIAL 


The subjects comprised 34 patients with clinically diagnosed cirrhosis 
of the liver, on whom a total of 52 determinations of arterial blood oxygen 
were made. ‘Twenty of the patients subsequently died, and in 13 of thes 
the diagnosis was established by autopsy. The table presents the results 
of the tests, together with the patient’s age in each case, and brief notes o1 
the diagnosis. Wherever autopsy or liver biopsy was performed, that fact 
is noted. 


METHODS 


Arterial blo ras take der oil fro e brachial artery, with the 
Arterial blood was taken under oil from the brachial artery, with tl 
patient recumbent. ‘The blood was mixed with dry potassium oxalate under 
oil and the oxygen content determined immediately on duplicate 1 c¢ 
samples with the Van Slyke manometric apparatus. For the oxygen ca 
pacity, a further portion of the blood was agitated in room air for 10 mit 
utes, and the determination was made likewise in duplicate. In both pr 
cedures the duplicate analyses were required to check within 0.2 vol. per cent 

To obtain a value for the oxygen combined with hemoglobin only, 0.2 
vol. per cent was subtracted from the oxygen content and 0.5 vol. per cent 
from the capacity. Values in the table have been corrected in this manner 

* Received for publication July 3, 1940. 

Research Service (Formerly Research Division for Chronic Diseases), First Divisio 
Welfare Hospital, Department of Hospitals, New York City, and Department of Medici 
College of Physicians and Surgeons, Columbia University, New York City. 
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RESULTS 


It will be seen that the mean value of all determinations of arterial oxy- 
gen saturation, performed on the bloods of 34 patients, is 95.0 per cent, 
which is only 0.5 vol. per cent below the normal mean value on 12 normal 
young men, réported by Dill, Edwards, and Consolazio.* However, the 
mean age of our group is slightly over 50. Ona group of healthy men over 
60, Dill, Graybiel, Hurtado, 21d Taquini* found an average value of 92.3 
per cent. Thus, considering average values for our entire group, no sig- 
nificant abnormalities can be noted. 

Analyzing the individual cases, we find that in two determinations the 
oxygen saturation was below 92 per cent which may be considered unques- 
tionably abnormal. However, both of these occurred in patient 17, who 
presented a special clinical picture. In addition to cirrhosis of the liver, this 
patient had a recurrent femoral thrombophlebitis with non-filarial elephan- 
tiasis. He had had several pulmonary infarcts. The roentgenograms of 
his chest showed increased markings in both lower lung fields. He com- 
plained of dyspnea on exertion, had clubbed fingers, and his pulmonary ven 
tilation at complete rest was approximately 15 liters per minute. These 
pulmonary complications would seem to furnish adequate cause for his 


arterial anoxemia. 

Although there is apparently no case in this series of severe arterial oxy 
gen unsaturation due to liver disease, there are several instances in which a 
slight degree of unsaturation is found, i.e., in the range of 92 per cent to 94 
per cent. The table shows that 10 determinations on 8 patients fall within 
this range. These include patients 2 and 19, who had repeated determina- 
tions in this range, and 5, 6, 7, 25, 28, and 34, with a single determination 


in the low range. However, two of these eight patients had frank pul- 
monary disease. Patient 2 had moderately severe chronic bronchitis and 


emphysema; patient 7 had a bilateral hydrothorax at the time his arterial 
xygen saturation was low. 

There remain, therefore, only seven determinations on six patients in 
which the arterial oxygen saturation was low and in which this fact cannot 
he explained by pulmonary disease. It should be noted, moreover, that of 
these six patients, one (number 5) was a man of 82 years, in whom a value 
view of the findings of 


of 92 per cent might not be considered abnormal in 
Dill et al.* on elderly men. 

Our data have been analyzed to attempt to relate these few instances 
of lowered arterial saturation to some other feature of the disease in the 
patients. The finding is not related to the general severity of the liver 
disease, for it was not found in any of the seven patients who died of un- 
complicated liver disease within three weeks of the test. This group in- 
ludes patients 13, 15, 18, 26, 27, 32, and 33. Patient 33 deserves special 
mention because he showed an arterial oxygen saturation of 93.5 per cent 
early in the course of his illness, and 96.5 per cent later when he was mori- 
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Summary of Measurements of Arterial Oxygen Saturation in 34 Patients with Cirrhosis of Liv: 

















Patic O2 | Oz O» | 
— Age | Sex | Cont. | Cap’y Sat'n | Clinical Not 
No. | Vol. % | Vol. & o 
1 | 62 | M 16.7 | 17.6 | 95 | Cirrhosis with massive ascites. Subs 
quently improved. 
: | ow | KR 17.1 18.6 | 92 Moderately severe cirrhosis. Also em 
| | physema and bronchitis. 
| 18.0 19.3 | 93.5 | 5months later. Slightly improved. 
3 | 41 | F | 104 | 10.7 | 97 | Severe cirrhosis. Later proved by b 
| opsy. 
| | | | 
4 | sO | M | 12.9 | 13.5 | 95.5 | Cirrhosis plus thrombosis of portal vi 
| Autopsy. 
| | - 
5 82 | M | 13.8 |} 15.0 | 92 Severe cirrhosis with ascites 
| 14.3 | 14.8 | 96.5 8 months later. Improved 
| 14.8 | 5 95.5 | 2 months later. Ascites-free. Autops 
| 1 year later. Cirrhosis plus carcinoma ¢ 
liver. 
6 | 6 | M 16.1 | 16.7 | 96.6 | Cirrhosis with moderate ascites 
16.0 17.1 | 93.5 | 9 months later. Unchanged 
| 
7 | 48 | M | 16.3 | 16.9 | 96.5 | Cirrhosis with ascites and intraperitonea 
| | | | hemorrhage. 
14.5 | 15.5 | 93.5 | 6 months later. Also hydrothorax 
13.1 13.6 | 96.5 | 2 months later. Condition poorer. 
| Autopsy—Cirrhosis plus intraperitonea 
| hemorrhage. 
8 | 39 | M 17.4 | 18.0 | 96.5 | Cirrhosis, club fingers. 
9 46 | M v3 | 388 97 Cirrhosis with recent ascites, tabes dor 
salis. Autopsy. 
10 | 63 M 13.0 13.7 | 95 Laennec’s cirrhosis with ascites, a 
hypertensive disease 
14.7 15.4 95.5 7 months later. Improved. 
' 
11 57 M 19.0 19.7 96.5 | Cirrhosis plus thrombosis of portal vi 
| Autopsy. 
12 26 | F 14.7 45.2 97 | Large fatty liver with early cirrhos 
| Biopsy. 
7 » . = , : , 
13 45 | M | 16.1 | 16.7 96.5 | Cirrhosis. Rapidly downhill. Autops 
oH Did 
14 49 | M | 95 | 10.1 94 Cirrhosis, bleeding esophageal varic 
| portal vein thrombosis. Autopsy. 
15 54 M 11.8 | 12.4 95 | Cirrhosis. Rapidly failing. 
| i 
— 
16 60 M 15.9 16.7 95 Cirrhosis with moderate ascites. 
5.7 16.6 | 94.5 | 2 months later. Unchanged. 
17 | 40 M | 15.9 | 17.9 | 89 Cirrhosis of liver, femoral thrombophl 
| bitis, pulmonary infarcts (see text). 
17.7 | Py 94 7 months later. Slightly improved. 
16.3 | 17.2 95 | 2 months later. 
16.5 17.1 96.5 | 3 days later. 
17.4 19.2 | 90.5 | 8 months later. Further improved 
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Summary of Measurements of Arterial Oxygen Saturation in 34 Patients with Cirrhosis o 
Liver—Continued 








Patient 
Age Sex Cont Cay S ( N 
No * va 
18 52 F 9.8 10.4 94 Cirrhosis. Rapidly downhill. Autopsy 
19 35 F 11 12.1 92 Severe cirrhosis with ascites 
12.5 13.4 93.5 1 month later. Slightly improved 
20 63 | M 15.8 16.7 94.5 Cirrhosis with recent ascites 
16.8 17.8 94.5 5 months later Improved 
21 42 M 12.5 12.9 97 Severe cirrhosis Autopsy 
22 50 M 13.9 14.6 95 Cirrhosis with ascites 
23 49 M 15.9 16.6 96 Cirrhosis with ascites 
13.5 14.3 94.5 9 months later. Less ascites 
24 45 F 18.5 19.4 95.5 Cirrhosis with severe peripheral neuritis 
25 36 F 11.0 11.9 92.5 Severe cirrhosis with ascites 
11.3 12.2 94.5 1 week later. Unchanged 
26 52 I 17.8 18.2 98 Cirrhosis. Moribund 
27 31 I 12.7 96 Severe cirrhosis with ascites 
16.8 17.5 96 4 months later. Unchanged Autopsy 
2 months later. 
28 56 F 11.6 12.4 93.5 Severe cirrhosis with ascites. 
29 59 M 13.1 13.7 95.5 Cirrhosis with ascites 
30 53 F 12.7 13.3 95.5 Cirrhosis with ascites, cerebral arterio 
sclerosis 
31 53 M 16.3 17.0 96 Cirrhosis, recently improved Autops\ 
1 vear later. 
32 60 I 9.4 9.7 96.5 | Cirrhosis—rapidly failing. 
33 38 M 18.9 20.2 93.5 | Cirrho rapidly failing 
19.7 20.4 96.5 3 weeks later Worse. Autops\ 
34 44 M 14.7 15.3 96 Severe cirrhosis with ascites. Autopsy 
lean 50 95.0 


Likewise, attempts were made to correlate the few instances of arterial 
xygen unsaturation with separate clinical features and laboratory tests: 
with jaundice, with severity of ascites, with peripheral neuritis, with level 
of serum albumin and bromsulphthalein retention. No correlation could be 
und with any of these features. 


SUMMARY AND CONCLUSIONS 


1. Fifty-two determinations of arterial oxygen saturation were made 


34 patients with cirrhosis of the liver. 
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2.. Forty determinations on 31 patients were above 94 per cent, or within 
normal limits. 

3. Twelve determinations on nine patients were below 94 per cent, the 
lowest being 89 per cent. 

4. Of these nine patients, three had complicating pulmonary diseas¢ 
which adequately explains the anoxia. This group includes all instances ot} 
arterial saturation below 92 per cent. 

5. The incidence of arterial oxygen unsaturation did not parallel other 
manifestations of the severity of the liver disease. 


The initial observations in this work were made by Dr. James S. Mansfield and 
Dr. André Cournand, to whom grateful acknowledgment is made. 
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A STUDY OF THE ACUTE LEUKOSES * 


By J. KaurmMann, M.D., F.A.C.P., and L. LowENsTEIN, M.D., 
Montreal, Canada 


MAny contributions have been made to the study of acute leukosis. Con- 
fusion still characterizes many features of this disease. We wish to present 
a clinico-pathologic study of 40 cases of acute leukosis observed in the Royal 
Victoria Hospital of Montreal in the past 20 years. We hope that this study 
will prove helpful in reévaluating the wide diversity of opinions expressed. 

We would define acute leukosis as a fatal disease of short duration, char- 
acterized by an untoward proliferation of primitive leukocytes in the hemato- 
poietic tissue of the bone-marrow, lymph nodes, and spleen, with delivery 
of these cells to the peripheral blood in greater or lesser numbers. I nfiltra- 
tions or metaplasia or both commonly appear in a wide variety of tissues and 


organs. 
Hughes Bennett and Rudolph Virchow ** first described leukemia in 
dD 
1845. Virchow’s original differentiation of lymphocytic leukocythemias and 
splenic leukocythemias is still widely applied, even in the classification of the 


acute leukoses. 

Since the first case of acute leukosis was described by Von Friedriech * 
in 1857, further subdivision has been made on the basis of cell morphology. 
Some have attempted to elaborate a clinical picture peculiar to the cell type 
involved. The data available in this series of cases do not permit this dif- 
ferentiation. 

INCIDENCE 


In the past 20 years the incidence of acute leukosis was one case in 5960 
admissions; 21 cases or 52.5 per cent were myeloblastic, 14 cases or 35 per 
cent were lymphoblastic, and 5 cases or 12.5 per cent were classified as mono- 
cytoid myeloblastic leukemia. 

It is possible that the latter five cases were monoblastic. After a careful 
review of the material available, we were still unable to establish final con- 
clusions in this matter. Although we have utilized supravital and other dif- 
ferential technics, we have failed to discover a single case of monoblastic 
leukosis in the past several years. As in the literature,*® myeloblastic leu- 
kosis was the most common type. 

In contradistinction to the usually reported greater incidence in males,°*” 

‘#9 21 cases were females, and 19 were males. 

Again in contradistinction to other reports,*” *” ** the cases were almost 
equally distributed in the first four decades of life. After 40 the incidence 
decreased. The youngest case was two years of age and the oldest was 75. 

__* Read before the General Session of the American College of Physicians in Cleveland, 
Ohio, April 2, 1940. ; 
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It has been stated that acute leukosis rarely occurs after 25 years of age; 
approximately half of the cases in this series were over 25. 


HEREDITY 


In only two instances was there a history suggesting primary blood dy 


crasias in other members of the family. 
CLINICAL FEATURES 


The most common initial symptoms were in the following order: weak- 
ness, bleeding manifestations, anorexia, joint pains, unexplained fever, sore 
throat and general malaise. In only three instances did infection, and in 
only two instances did trauma apparently initiate the illness. Six cases were 
discovered because of bleeding following extraction of teeth or tonsillectomy. 

A number of symptoms appeared frequently in the history of patients: 
weakness was present in 60 per cent, unexplained bleeding in 55 per cent, 
fever in 52.2 per cent, anorexia in 50 per cent, joint pains and bone pains in 
47.5 per cent, vomiting in 32.5 per cent, loss of weight in 27.5 per cent, head- 
ache in 25 per cent, sore throat in 22.5 per cent, general malaise in 22.5 per 
cent, pallor in 20 per cent, glandular enlargement in 17.5 per cent, shortness 
of breath in 17.5 per cent. 

A wide variety of other symptoms occurred either initially or during the 
course of the illness: frequent micturition and swollen testicles, deafness, 
abdominal pain, diarrhea, vertigo, visual disturbance, coma, drowsiness, con- 
vulsions, chills, palpitation, swelling of the salivary glands, chest pain, pain- 
ful gums and sore mouth, dysphagia and dysarthria. Bleeding gums, epis- 
taxis, purpura of skin and mucous membranes were the most common mani- 
festations of bleeding; vaginal bleeding, hematuria, hematemesis, hemoptysis 
and melena occurred in several instances. These symptoms were present 
in all cell types of the disease. 


PHYSICAL SIGNS 


On admission to the Hospital general glandular enlargement was present 
in 24 cases, or 60 per cent. The cervical glands were more frequently in- 
volved than any other group, showing enlargement in 12 cases of lympho- 
blastic and 13 cases of myeloblastic leukosis. Axillary and inguinal glands 
were frequently involved. 

The distribution and degree of glandular enlargement were essentiall) 
the same in all cell types of leukosis. 

The Spleen: The spleen was slightly or moderately enlarged in 10 cases 
of lymphoblastic and 12 cases of myeloblastic leukosis, a total of 62.5 per 
cent. On admission the spleen was not palpable in four cases of lympho- 
blastic and in 11 cases of myeloblastic type of the disease. The spleen was 
not always palpable in the monocytoid myeloblastic group. Splenic enlarge- 
ment could not be correlated with the predominating cell type. 
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The Liver: The liver was enlarged in 10 cases of lymphoblastic and nine 
cases of myeloblastic leukosis, a total of 47.5 per cent. 
in four lymphoblastic and in 13 myeloblastic cases. 
ways enlarged in the monocytoid myeloblastic group. 


It was not enlarged 
The liver was not al- 


[t will be noted that 
the liver was more frequently enlarged in the lymphoblastic than in the 
myeloblastic leukoses. 


late 


"1G. 1. Lymphoblastic leukosis. Leukemic involvement of mediastinum and lung. Bi 
ral hilar shadows with increased markings of lower right lung 


Bleeding Phenomena: During hospitalization bleeding occurred from on 


or several sources in the majority of cases of all cell types. The most com 
mon clinical sites of bleeding were the skin, mucous membranes, and retinae. 
Severe generalized hemorrhagic manifestations were not infrequent. Signs 
of viscetal hemorrhage were present in many instances. 


Skin Lesions: One case of lymphoblastic and four cases of myeloblastic 
leukosis showed leukemia cutis. The 
Instance, 


type of lesion differed in every 
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. 


Mucous Membranes: Swollen and ulcerated gums were present in 14 
or 35 per cent of the cases, and showed no predilection for the cell type 
involved. Massive necrosis of the gum and jaw occurred in several cases. 

Tonsils: These were markedly enlarged in nine cases and again there was 


no predilection for any cell type. 


Fic. 2. Lymphoblastic leukosis. Leukemic involvement of fourth and fifth lum! 
vertebrae; third sacral; ilium; ischium; pubis; hip joints; and the proximal femurs. 


Pallor: When first seen, 37 of the cases or 92.4 per cent showed a greater 
or lesser degree of pallor; 67.5 per cent exhibited marked pallor. All types 
of the leukoses were involved. 

Fever: Fever was present in every case. In three cases the fever 1 
sembled but was not typical of the Murchison-Pell-Ebstein type. All types 
of fever were encountered. Forty per cent of the cases developed complicat- 
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ing infections. Lroncho-pneumonia was the most common and occurred in 
five cases. 
Weight Loss: Weight loss occurred in 62.5 per cent of the cases 





Fic. 3. Micromyeloblastic Leukosis. (a) Above: Micromyeloblasts in the peripheral 
od. (b) Below: Cluster of micromyeloblasts in tissue aspirated after sternal bone mar- 
vy puncture, 


Roentgen-rays of Lungs: Roentgen-rays of the chest were made in 22 


ises; 15 showed thickened lung roots, and in 4 instances the lung paren- 


chyma showed diffuse infiltration. We have been unable to find mention in 
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the literature of a comparably high incidence of lung changes on roentgen 
ray examination. 

Bone Involvement: That gross bone involvement may occur is illustrated 
by the presence of demonstrable roentgen-ray lesions of the tibia, femur, 
lumbar and sacral vertebrae, and pelvic bones in one of our cases. Thx 
high incidence of joint pain would suggest the desirability of further roent 
gen-ray and histologic study of joint tissues. Bone tenderness was a com 
mon sign. 

Neurologic Involvement: This occurred in 22.5 per cent of cases, showed 
no predilection for the cell type involved and included cranial nerve palsies, 
evidence of cerebral, spinal cord and peripheral nerve lesions. Drowsiness, 
convulsions, and coma occurred in several cases. 


_ Fic. 4, Lymphoblastic Leukosis. Lymphoblasts in the peripheral blood. Note mitoti 
figures and Klein-Gumprecht shadows. 


Miscellaneous Signs Noted: These included obstructive jaundice in two 


cases, extreme cyanosis, cardiac enlargement, Mickulicz’ syndrome, and a 


tumor attached to the ribs. 

Laboratory Findings: Elevated basal metabolic rates varied from plus 22 
to plus 58 per cent. The blood non-protein nitrogen content was elevated 
in several cases. The highest value of 87 mg. per cent was associated with 
a uric acid of 20.2 mg. per cent, and at postmortem examination there was 
massive leukoblastic invasion of the kidney; the uric acid was elevated in 
69 per cent of cases estimated. 

Blood cultures, made from 14 cases, were sterile in every instance 
Hematuria was present in 26 per cent. Fever could explain the other fea- 
tures found on urinalysis. 





STUDY OF ACUTE LEUKOSES 909 


Duration of the Disease: The average duration was 10.2 weeks. The 
shortest duration was nine days; it occurred in a boy slightly over three years 
of age. The longest duration, eight and one-half months, was observed in 
a man aged 41 whose illness began with Brill’s disease. The diagnosis of 
acute lymphoblastic leukosis was made three weeks before death. During 
the past 10 years there were twice as many cases of acute leukosis found in 
this hospital as were detected during the previous 15 years. 

Mode of Death: We were particularly impressed with the mode of death 
in 28 or 70 per cent of the cases which was characterized by extreme weak 
ness, circulatory collapse, rapid and labored respirations. Complicating in- 
fection was present in 20 per cent of the cases at the time of death. Ter- 
minal hemorrhage contributed to the circulatory collapse and death in eight 
cases, or 20 per cent. Five of these cases had subdural, subarachnoid, or 
cerebral hemorrhage. 

Course: The course was universally downhill regardless of the treatment. 
Six cases developed coma. At least two cases became progressively worse 
after roentgen-ray treatment. All cases under observation for more than 
two weeks showed progressive enlargement of lymph glands, spleen and 
liver. Pallor and anemia increased with passage of time. 


LlEMATOLOGY 


On admission anemia was present in 39 or 97.5 per cent of cases. Al- 
most one-third of the cases showed a moderate degree of anemia, i.e., be- 
tween two and three million red blood cells and 40 to 60 per cent hemo- 
globin. ‘Two-thirds showed a marked anemia, i.e., below two million red 
blood cells and below 40 per cent hemoglobin. In the majority of cases, the 
anemia was normochromic and normocytic; in a number of instances it was 
hyperchromic and macrocytic and in others hypochromic and microcytic. 
Nucleated red blood cells were present in 69.5 per cent and reticulocytosis 
in 57.5 per cent. As judged by the Van den Bergh reaction evidence of 
hemolysis was present in eight of the 10 cases studied. Thrombocytopenia 
Was present in 84.4 per cent of the cases. In general the thrombocytopenia 
became more marked as the disease progressed 

The initial total white cell count was normal in six cases, leukopenic in 
two cases, and leukocythemic in 32 cases. The leukocythemic bloods varied 
trom slightly above normal to 363,000 leukocytes. Spontaneous changes 
from a leukocythemic to a leukopenic phase occurred in two cases. In one 
case the white blood cell count rose spontaneously from 900 to 375,000. 
The other leukopenic case remained leukopenic. Most of the leukocythemic 
cases showed a tendency to progressive increase of the white blood cell count. 

All leukoblasts were oxydase negative 

Several cases of myeloblastic leukosis were micromyeloblastic and usually 
careful search revealed the presence of occasional myelocytes. Auer bodies 


were present in the leukoblasts in two cases of the myeloblastic series and 
ne of the monocytoid cases. An occasional myelocyte was present in the 
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blood of the lymphoblastic leukoses. There was one case of lymphoblastic 
leukosarcoma. 

Button or punch bone-marrow biopsy invariably showed the presence oi 
a significant number of the responsible cell type. 

Bleeding and Clotting Phenomena: In the three cases tested the blood 
prothrombin concentration was significantly decreased. In 15 cases the 
bleeding time was slightly to greatly prolonged. The clotting time was de- 
layed in a number of instances. Rumple-Leeds test when performed was 
usually positive. 

I. FFECT OF THERAPY 


In general, transfusions had no effect on the rapid progress of the anemia 
In only a few instances was there any appreciable beneficial effect and this 
lasted only a few days. Transfusions had no definite effect on the white cell 
picture. 
Deep Roentgen-ray Therapy: In several instances this was followed by 
a more marked thrombocytopenia and the initial appearance of bleeding. 
Roentgen-ray therapy was used in nine cases. In two instances the total 
leukocytes increased after therapy, and in two instances there was a marked 
increase of leukoblasts. In several instances roentgen-ray therapy was fol- 
lowed by a drop in the count, only to rise again several days after the dis- 
continuation of the treatment. In not one case was there any lasting clinical 
or hematological benefit following roentgen-ray therapy. In several in- 
stances we believe this treatment hastened the lethal course of the disease 
Radiation sickness occurred frequently after roentgen-ray therapy. Fowler's 
solution, benzol, and all other forms of therapy used had no appreciable effect 


PATHOLOGY 





Postmortem studies were made in three cases of monocytoid myeloblastic, 
four cases of lymphoblastic, and eight cases of myeloblastic leukosis. 

Grossly, regardless of the cell strain involved, hepatomegaly, spleno 
megaly, general glandular enlargement, hyperplastic bone-marrow an 
In two cases en 


| 


hemorrhagic manifestations were present in every case. 
largement of the retroperitoneal glands was greater than the glandular en 
largement elsewhere. Diffuse hyperplastic metaplasia was present in thie 
bone-marrow, lymph nodes, spleen and liver, in every case autopsied. 
Leukemic infiltration of a wide variety of tissues and organs was tli 
rule. The responsible cell strain in no way determined the tissues involved. 
The degree of infiltration in any given organ varied from case to case. 
Leukoblasts almost invariably jammed the radicles of the portal veins, the 
portal and periportal areas, and in two instances formed gross tumor nodules 
in the liver. Massive infiltration of the kidneys, sufficient to produce renal 
insufficiency, was present in one lymphoblastic and.two myeloblastic cases. 
In two cases the enlargement of the spleen and liver was so marked (e.¢., 
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myeloblastic leukosis with a spleen of 1500 gm., and liver of 3030 gm.) that 
the possibility of a preéxisting chronic leukosis was suggested. 

Extensive and diffuse hemorrhage involved in order of frequency the 
skin, mucous membranes, pericardium, stomach, retinae, peritoneum, renal 
tissue, brain and lungs. Although purpura of the skin was the most com- 
mon single site of hemorrhage, simultaneous bleeding in a number of the 
viscera was far more frequent and extensive. 

Hemorrhagic infarcts of the spleen, bilateral hydrothorax and broncho- 
pneumonia were each present in 25 per cent of the cases. Secondary in- 
fections were present in isolated instances. In several cases there was myo- 
cardial injury, due to fatty degeneration, leukoblastic infiltration or frag- 
mentation of musc!e fibers. Exudative ulcerative stomatitis was present in 
one case of the monocytoid variety. 

We were particularly impressed with the presence of non-inflammatory 
pulmonary edema in those cases without pulmonary infection, and with the 
degree of pulmonary edema in those cases developing pneumonia. 

Frequently, leukocytes occluded the lumina of many small blood vessels. 
Perivascular hemorrhage often occurred in the vicinity of these vessels. 

The hematopoietic tissues exhibited several features of interest per- 
tinent to the mechanism of the anemia: 


1. In several cases large areas of comparatively normal bone-marrow 
were found in which leukemic cell hyperplasia was minimal, yet the anemia 
was severe in these cases. 

2. Evidence of increased red cell destruction was found in the bone- 
marrow, spleen and liver of every case. Internal hemorrhage may have 
partially conditioned this finding in some instances. In several cases, how 
ever, hemorrhage was negligible and yet there was a hyperplasia of clasmato- 
cytes and Kupffer cells, which were loaded with pigment, red cell fragments, 


and whole red blood cells. 


The exudate of the pneumonias consisted predominantly of leukemic 
cells. Purpura of the skin was invariably associated with much more ex- 
tensive bleeding into the viscera. 

The blood picture rarely indicated the degree or distribution of visceral 
infiltration. Frequently the tissue infiltration was more striking than would 
be anticipated from the blood picture and occasionally vice versa. In two 
instances a rapid decrease of the peripheral leukocyte count was associated 
with symptoms due to sudden deposition of leukemic cells in the viscera. 

On study of histological sections it was frequently impossible to dif- 
ferentiate the particular cell strain involved, nor were there pathological 
features characteristic of a particular cell type. 


DIAGNOSIS 


A careful clinical history and a thorough physical examination are of 
great importance in establishing the diagnosis. Because of the widespread 
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nature of the infiltrative process in this disease, symptoms and signs may 
appear referable to disturbed physiology in almost any organ in the body. 
Recently a number of authors have referred to certain aspects of this sub 
PEGE SNP> FOSRy BEmOD, SE-OE, BE-SE, OO-OHy SOE, AOE When present, bleeding into the 
skin, or from mucous membranes, fever, diseased gums or pharynx, general 
glandular enlargement, a large liver or a large spleen suggest a thorough 
hematologic observation. The latter includes, in addition to regular routine 
studies, supravital studies, marrow biopsy, gland juice and gland core studies, 
and adrenalin contraction of the spleen. The grave anemia, thrombocyto 
penia, the white cell count and the differential count, as well as the study of 
the clotting mechanism, were all important in arriving at an accurate diag 
nosis. Greatest difficulty is encountered in the leukopenic form of the dis 
ease. In spite of the more accurate means available to investigate these 
cases, time, patience, and repeated study are often necessary before a definit« 
diagnosis can be made. This is even more true in the leukopenic stage of 
the disease. The appearance of a few relatively mature cells in the periph 
eral blood aids greatly in establishing a diagnosis. 


DIFFERENTIAL DIAGNOSIS 


Leukemoid states should always be considered in the differential diag 
nosis of the acute leukosis. The disease must be differentiated from neo 
plasms with bone marrow metastases, severe infections, malignant neutro 
penia, pneumonia, tuberculosis, pertussis, rheumatic fever, infectious mono 
nucleosis, aplastic anemia, thrombocytopenic purpura, scurvy, lymphoblas 
toma, some primary anemias of children, and last but not least from an acute 
exacerbation of a chronic leukosis. 


COMMENT 


In this study of the acute leukoses, including 15 autopsies, we have been 
unable to correlate the history, clinical signs, laboratory findings, or gross 
pathology with a specific cell type, in contradistinction to the reports of 
others.°” °° 

Surface evidences of bleeding usually indicated greater hemorrhages into 
internal organs. All lymphatic glands were extensively involved, regardless 
of the cell type of the disease. 

Occasionally a full blown disease was discovered after a trivial operation 
(e.g., tonsillectomy), a minor infection (e.g., an infected finger), or a mod 
erate injury (e.g., blow on chest). We agree with others that there is in 
sufficient evidence to conclude that these factors played any etiological 
role.** °° We were impressed with the pan-systemic invasion and reaction 
No true remission was observed in this group of cases. 

Anemia was always present, and was generally very marked. The red 
blood cells showed degenerative and regenerative evidences. Nucleated red 
blood cells were abundant, reticulocytosis was prominent, and hemolyti¢e ten 
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dencies were common. Thrombocytopenia was a constant feature. Pro- 





thrombin concentration was reduced in the cases studied. Immature white 
blood cells were constantly present. ‘There were very few leukopenic cases in 
this series. 

Acute leukosis is a disorder of all hematopoietic tissue in which white 
cells, platelets, red blood cells, hemoglobin formation, the clotting mechanism, 
and the physiology of internal organs are affected. In a number of instances 
the clinical and pathologic data (i.e., the increased indirect bilirubin, the fail- 
ure of multiple repeated transfusions to improve the anemia, the presence of 
an abundance of healthy marrow in several cases, and the almost universal 
histologic evidence of increased red cell destruction) suggested that a hemo- 
lytic process rather than myelophthisis may have played the dominant role in 
the production of the anemia.*” Inasmuch as the etiology is unknown, we 
would support the hypothesis that a maturation factor abnormality may 
eventually explain the pathogenesis of acute leukosis 


CONCLUSIONS 


1. We do not believe that there is a clinico-pathologic picture which 1s 
characteristic of the cell type involved in acute leukoses. 
2. No therapeutic measure influenced the course of the disease. 
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HEREDITARY ANGIONEUROTIC EDEMA * 
By A. H. Fineman, M.D., F.A.C.P., New York, N. Y. 


ANGIONEUROTIC edema is usually regarded as a peculiar and interesting con- 
dition, appearing suddenly as a subcutaneous, localized swelling on one or mor 
parts of the body and disappearing gradually without leaving any discernibl: 
evidence of the reaction. It was first described in detail by Quincke,’ in 1882 
as “an acute circumscribed edema of the skin” to differentiate it from the well 
known superficial whealing of urticaria, and given the name angioneuroti: 
edema by Stribing,? three years later. It was believed by both these authors 
that the underlying mechanism responsible for this condition was a vasomotor 
disturbance of the blood vessels (angioneurosis) of the subcutaneous and sub- 
mucosal tissues giving rise to increased capillary permeability and edema, but 
the factors that regulated and controlled this mechanism were not understood. 
In the past two decades this condition has come to be looked upon as a manifesta- 
tion of allergy. Evidence has been accumulated to support the view that protein 
hypersensitiveness plays an important role in the causation of this disorder. 
Many reports of large series of cases have been published wherein protein skin 
tests, in some measure, have proved to be of diagnostic aid in determining the 
etiologic factors and yet it is in this type of allergy that the least satisfactory 
results are obtained. 

Angioneurotic edema may be classified into three clinical types: (1) the acute 
or transient type, (2) the chronic or recurrent, and (3) the familial or hereditary 
type, with which this article is particularly concerned. 

The acute type is characterized by localized, pale, indurated swellings sur 
rounded by erythema varying in size and shape and occurring most frequently on 
the face, eyelids, lips and extremities, less often on other parts of the body. 
Rarely are the mucous membranes of the pharynx, glottis and larynx involved 
It usually affects young adults, more often females than males. As a rule there 
is a history of only one or two attacks without subsequent recurrence. Protein 
skin tests sometimes help in determining the etiology but frequently the condition 
disappears without any known cause. A positive family history of allergy is 
elicited in only a small per cent of cases. In this type the prognosis is good. 

The chronic type differs from the aforementioned in that attacks occur more 
frequently and the illness extends over a longer period of time. The areas in- 
volved are usually the same except for a greater tendency to affect the throat 
and larynx. Edema of the latter may give rise to alarming symptoms but rarely 
terminates fatally. Protein skin tests are more apt to be positive, and yet, here 
too an appreciable number of cases are found to be refractory to the great variety 
of allergens commonly used. Foci of infection, gastrointestinal disorders, psy- 
chogenic and endocrine disturbances have been demonstrated to be of etiologic 

* Received for publication August 1, 1939. 
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significance. A positive family history of allergy is more often elicited and a 
history of other forms of allergy in the patient is more frequently obtained. 
Here, too, the prognosis is good. 

The hereditary type is classified separately because it occurs in many members 
of a family and is transmitted from generation to generation, differing in this 
respect from the nonfamilial types just described. The line of inheritance seems 
to be direct with no skipping and reappearing and is apparently governed by a 
dominant Mendelian characteristic. Members not involved are less liable to 
transmit the disease. It occurs more frequently in males than in females and 
has its onset at any age. Once developed the tendency to recur remains through- 
out life. In some instances the same areas are involved but generally different 
parts of the body are affected. It is in this variety that edema of the glottis and 
larynx frequently occurs and terminates fatally. Osler,* who first emphasized 
the hereditary aspect of this condition, cites a family of 36 individuals through 
five generations in which 22 were affected, with one or possibly two deaths from 
sudden “‘ edema glottidis.” Ensor* reports a family of 80 persons in three gen- 
erations with 33 afflicted members of whom 12 died of suffocation. Crowder 
and Crowder ® in an article entitled “ Five Generations of Angioneurotic Edema ” 
published a family of 64 members in which 28 were affected and 15 died from 
the acute form of the disease. Fritz® cites eight afflicted members with five 
deaths and Blumer‘ reports six with four fatalities. Bulloch * in an analysis of 
26 published reports assembled 170 cases occurring in families in from two to 
seven generations and in 36 instances (21.1 per cent) death occurred from edema 
of the glottis, indicating the high mortality rate of this condition. More recently 
Dunlap and Lemon ° tabulated 21 families from the literature and added one of 
their own consisting of 24 members, six of whom died suddenly, two of un- 
doubted glottic edema. From this brief review one is impressed with the serious- 
ness of this type of edema as contrasted with the non-familial variety previously 
described. 

The hereditary type is at times associated with visceral manifestations char- 
acterized by nausea, vomiting, abdominal colic and diarrhea which may simulate 
an acute surgical abdomen but which can usually be differentiated from it by 
the history of subcutaneous swellings on various parts of the body. In the 
absence of this history, however, the diagnosis is more difficult and operations 
have been performed for manifestations which later proved to be localized edema 
of the viscera. 

In the reported cases where protein skin tests were done with some of the 
common allergens the results were invariably negative. In one member of the 
family herein discussed (case 2) a complete series of skin tests was performed 
vith negative results. Keidel,’® however, obtained a markedly positive reaction 
vith an autogenous vaccine of B. coli obtained from the stool of a young girl 
vith this disease, but the significance of the reaction is equivocal. The personal 

nd family history in this variety does not usually reveal the presence of any 
other type of allergy. 

Fortunately this type of edema is extremely rare. Rowe,’ Tuft,’? Hansel ** 
nd Bray ** in discussing it quote instances from the literature but apparently 
ive had no personal experience with it. Rackemann ** also mentions this con- 
ition but reports no observations from his own clinic or practice and considers 


le incidence of such cases extremely rare. Menagh,’® Fink and Gay,'* and 
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Brown ** omit it from their statistical studies on urticaria and angioneurotic 
edema. Because of the rarity of this condition and the serious aspects asso- 
ciated therewith another family is added to the literature with a detailed report 


of two of its six afflicted members. 
CASE REPORTS 

Case 1. R. McC., a 19-year-old girl with a seven-year history of localized 
swellings on various parts of the body, was perfectly well up to 12 years of age, at 
which time she first observed swellings of the hands, feet and face lasting 12 to 24 
hours and recurring every few months, but in no way incapacitating her. In the last 
two years the attacks became more frequent and more severe and would occasionally 
affect the face so that both eyes would be completely closed for a few days. At no 
time was there hoarseness, difficulty in swallowing, choking sensations or swelling of 
the tongue. Seldom would nausea, vomiting or abdominal pain accompany the illness 

There was no relation of the edema to the menstrual cycle or seasons of the 
year, nor was there any history of attacks following exposure to cold or heat. Emo- 
tional excitement, however, would occasionally precipitate an attack. It is interesting 
to note that a tonsillectomy was performed about the time of onset of the trouble. 
Diet, infections, drugs or contactants could not account for its appearance. ‘The 
mother reports that protein skin tests were done with negative results. There was no 
history of urticaria, asthma, hay fever, eczema or migraine in the patient or in any 
known member of the family. All other data are irrelevant except for the familial 
history of angioneurotic edema. The mother, maternal grandmother and great- 
grandmother suffered with the same condition and one brother and sister were simi- 
larly affected. Since no reliable account concerning the other relatives was obtain- 
able a genealogic table was not included in this report. 

On January 22, 1936, the patient noticed a slight swelling of the right side of the 
neck and consulted a dentist. The following day she felt better, the swelling had 
somewhat subsided and at 6 p.m. she went to work in a cabaret restaurant where 
she was employed as a dancer and observed that the swelling was gradually becoming 
larger. Being much concerned she left earlier than usual and returned home at 9 
o’clock, at which time both sides of the neck were involved. Within five minutes 
she gasped for air, rushed out to the street and pointed to her throat as the site of 
the trouble. Her face became swollen and cyanotic, the dyspnea more extreme and 
she was rushed to the hospital only two blocks away where she died while being 
carried to the emergency room. The intern who responded immediately to the call 
found her pulseless and frothing at the mouth and administered an intracardiac in- 
jection of epinephrine hydrochloride (1—1000), 1 c.c., without effect. She had died of 
asphyxia before tracheotomy could be performed. 

Examination shortly after death revealed a milky-white indurated edema of half 
of the lower lip and extreme edema of the soft palate, uvula and pharyngeal muscles 
of the same serous appearance. The glottis was completely obstructed and would 
barely permit the passage of a fine probe under pressure. The tongue, cheeks, hard 
palate and epiglottis were not involved. The larynx was not examined and no 


autopsy obtained. 

Case 2. Mrs. McC., 47 years of age, mother of the patient just described, was 
admitted to the allergy clinic 10 days later. She gave a history of angioneurotic 
edema of the upper and lower extremities and face since the age of nine with attacks 
occurring every few months in the early years and later more frequently. The 
throat was never involved. Only occasionally did she have vomiting and a bloated 
feeling in the abdomen. 

Physical examination was essentially negative. A complete series of protein 
skin tests with the scratch and intradermal methods revealed negative results. She 
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was given elimination and trial diets without beneficial effect. During 18 months’ 
observation she had 13 or 14 attacks, each lasting two or three days. The uppet 
extremities were most often involved and at times the edema was so extensive as to 
produce a continuous brawny swelling from the mid-arm to the tips of the fingers. 
On one occasion after a slight trauma to the forehead the lids of both eyes became 
enormously swollen and the patient could not see. The swelling spread to the cheeks 
and upper lip and the facial expression was so distorted that she could not be recog- 
nized. In three days the condition returned to normal. 

Blood studies carried out during an attack of severe edema showed the follow- 
ing: hemoglobin 87 per cent, red blood cells 4,340,000, white blood cells 8,700; band 
forms 8 per cent, segmented 59 per cent, eosinophiles 2 per cent, lymphocytes 28 per 
cent and monocytes 3 per cent. Total serum protein 6.98 mg. per 100 c.c., albumin 
5.22, globulin 1.76; albumin-globulin ratio 2.96. Blood sugar 98.0, sodium chloride 
458, cholesterol 164, cholesterol ester 83.0, calcium 10.3 and phosphorus 4.0 mg. per 
cent. The heterophile antibody reaction showed agglutination in normal dilutions. 

Further studies of the serum protein made during and after attacks are recorded 
in table 1. These findings seem to show an increased albumin-globulin ratio in the 
attack. The test for urine concentration was normal and the Van Slyke index was 
70 per cent maximum clearance. This patient refused to return to the clinic for fur- 
ther study and treatment and so far as we know her condition is unchanged. 


TABLE | 


Blood Serum Proteins* 


Date Condition — Albumi Globulin A-G Ratio 
3/27/36 | In attack 6.98 5.22 1.76 2.96 
3/30/36 End of attack 7.25 4.98 2.27 2.2 
4/3/36 Free interval 6.91 4.54 2.37 1.9 
5/4/36 | Free interval 6.98 4.2 2.78 1.51 
5/22/36 In attack 6.82 4.72 2.10 2.25 
5/25/36 Attack subsided 6.98 4.41 2.57 1.72 
6/1/36 Attack 6.71 4.81 1.9 2.53 
2/17/37 End of severe attack | 7.66 4.95 2.71 1.83 
4/12/37 In attack 7.02 4.85 2.17 2.23 





* All determinations were made from blood taken in the morning on an empty stomach. 


It may be mentioned here that few of the reported deaths include autopsy 
findings. Griffith ** treated a 34-year-old woman who died suddenly of laryngeal 
obstruction and necropsy revealed marked edema, tenseness and pallor of the 
larynx with only a small aperture present. Microscopic sections showed not only 
edema of the mucous membrane but also involvement of the submucosa, deeper 
connective tissue and muscles. Wason’s report *° of a 14-month-old child pro- 
nounced dead on arrival at the hospital, revealed marked edema of the pharynx 
and larynx with involvement of the lower respiratory tract. The microscopic 
picture of the pharynx was essentially one of edema involving all layers. The 
blood vessels and lymphatics were moderately dilated. The findings of Morris * 
were quite similar to the above. Obviously the edema in such cases must be 
extensive and deep to cause asphyxial death. 


FE-MERGENCY TREATMENT 


Since little progress has been made in the prevention of this type of edema 
it is important to stress the immediate treatment to be employed when the glottis 
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and larynx become affected. Depending on the severity of the attack one o 
more of the following measures should be employed: (1) administration of 
epinephrine hyd-ochloride (1: 1000) subcutaneously or intravenously and if nec 
essary around the periphery of the pharyngeal swelling, (2) passage of a fairly 
firm rubber tracheal catheter beyond the edematous area and (3) tracheotomy as 
a last resort in extreme cases. Time is an important factor, and in some in 
stances minutes weigh the balance between life and death. Patients should be 
warned of these dangers and strongly urged to seek medical care at the slightest 
suspicion of swelling of the throat. They should also be advised to carry with 
them, at all times, a nebulizer containing epinephrine hydrochloride (1: 100) and 
a hypodermic syringe of epinephrine (1: 1000) for self-administration. 


CoMMENT 

Because of the serious consequences attached to hereditary angioneurotic 
edema this condition must be recognized and differentiated clinically from the 
relatively benign non-familial variety commonly seen. This can easily be ac 
complished by careful questioning on the part of the physician as to whether or 
not other members of the family and their antecedents have been afflicted with 
the same disorder. One must think not only of urticaria, asthma, hay fever and 
the other allergies when dealing with angioneurotic edema but must always bear 
in mind the possibility of that unusual type which is transmitted from generation 
to generation to the exclusion of the other allergies. In this variety sensitization 
to foods, inhalants, drugs and bacteria does not seem to play an etiologic role but 
some evidence points to the possibility that physical agents and emotional stimuli 
act as exciting factors. In the two cases herein reported trauma was believed to 
have been responsible for an occasional attack and no other history could be 
elicited which would throw light on its etiology. Whatever the agent may be, 
it is reasonable to assume that it is the same for all affected members of a family. 
In this connection it should be noted that hay fever, in some instances, occurs in 
many members of a family and through several generations, in the absence of all 
other manifestations of allergy and due to specific hypersensitiveness to the same 
pollen antigen. Such a circumstance, to be sure, is not common and is explained 
on the basis of an unusually strong hereditary factor. It is generally believed 
that the more complete the inheritance, the greater the incidence of the same type 
of allergy; and so it may be with hereditary angioneurotic edema where the in- 
heritance factor is most complete but where the causative agent is not definitely 
known. In this variety the edema is extensive and severe, with a predilection 
for the glottis and larynx and frequently causes death from asphyxia, while in 
the non-familial variety, where the hereditary influence is incomplete and at times 
apparently absent, the edema assumes a much milder course and rarely endangers 
the life of the patient. 

Histamine has been recently employed with some success in the treatment of 
non-familial angioneurotic edema and is worthy of trial in the hereditary type. 


SUM MARY 


Hereditary angioneurotic edema is discussed and differentiated from the 
acute and chronic varieties commonly seen. A family of six affected members 
in four generations is added to the literature with a report of two cases, one 
terminating fatally from edema of the glottis. 
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TREATMENT OF UNDULANT FEVER WITH SULPHANIL- 
AMIDE; CASE REPORT 


By Austin B. Cuinn, M.D., Washington, D. ( 


TuHeE use of sulphanilamide in the treatment of undulant fever has been 
THE u f sulphanilamid the treat lulant f | I 
recently advocated.’ * * 4 
disappearance of fever seem to make it worthy of recording 


In the case herein described. features other than the 


CASE REPORT 


C. R., a white male, aged 32 years, a department store executive, was first seen on 
May 14, 1938. He complained of chilly sensations, fever, sweats, and malaise. His 


* Received for publication August 18, 1939 
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In the past he had been free from major 


family medical history was unimportant. 
This was 


illnesses, with the exception of an attack of polyarthritis during childhood. 
thought to have been rheumatic fever, and bed rest had been enforced for eight weeks. 
From then on he had had no recurrence of the joint trouble, and no return of fever. 

Forty-eight hours before being seen, the patient had become ill with headache, 
backache, and chilly sensations; elevation of temperature followed shortly, and he 
lost all desire for food.- There were no cardio-respiratory or urinary symptoms and, 
with the exception of the anorexia, no gastrointestinal complaints. Sweating had 
occurred at intervals, and at times had been profuse. There was no pain in the joints, 
Until the onset of this illness, he had believed himself to be in good health. 

Physical examination showed a robust young man who was not strikingly 
The skin was warm and moist. The eyes, ears, and nose were negative to examina 
tion. The tongue was coated, and the pharynx slightly injected. There was a mod 
erate amount of lymphoid tissue on the posterior pharyngeal wall. The neck was 
negative except for two moderately oversized nodes in the left anterior cervical chain 
The lungs and heart showed no abnormalities. The heart rate was 90 to the minute, 
and the blood pressure was 132 mm. Hg systolic and 86 diastolic. Examination of 
the abdomen gave negative results. The extremities and reflexes were normal. 

The temperature taken orally was 100.8° F. The white blood cells numbered 
8,400, the red cells 4,560,000, and the hemoglobin was 84 per cent by the Sahli method 
A differential count showed the white cells to be 58 per cent polymorphonuclear neutro- 
philes, 40 per cent lymphocytes, 1 per cent monocytes, and 1 per cent eosinophiles 
Examination of the urine was negative. : 

The patient was thought to have grippe with pharyngitis, and the usual symp 
tomatic measures were prescribed. Though during the next two days he improved 
symptomatically, his evening temperature continued at elevations of 101.0° to 102.0° F 
At this time it was thought that the pharyngeal injection had increased, and he was 
given sulphanilamide, 45 grains daily, for the next three days. This, however, had no 
effect on the fever, thermometer readings continuing to fluctuate between 99.0° and 
100.0° F. in the morning, and 101.5° and 103.0° F. in the evening. The drug was 
discontinued at the end of the three day period because of nausea and vertigo. 

On the ninth day of the disease, agglutination tests for typhoid, paratyphoid A 
and B, melitensis, and tularemia were negative. An intradermal injection of a 1-100 
dilution of Brucella abortus antigen failed to give a reaction. On the eleventh day 
another intradermal injection of a 1-5 dilution of the same material gave identical 
results. On the thirteenth day of the disease, another set of agglutination tests for 
typhoid, paratyphoid A and B, melitensis, and tularemia, performed in two different 
laboratories, gave negative results. Undiluted Brucella abortus antigen produced 
no reaction in 48 hours after injection within the skin. A blood culture was sterile 
and a film of the chest negative. Several repetitions of blood counts and urine ex- 
aminations revealed no essential changes from those originally done. Throughout a 
two-week period, the patient remained remarkably free of symptoms, with the ex- 
ception of anorexia and sweats. His temperature continued at essentially the same 
level, readings in the morning being 99.0° F. to 100.0° F., and those in the evening 
being 101.5° F. to 103.0° F. Daily physical examinations failed to reveal any sig 
nificant change. 

On the fifteenth day of the disease, it was decided to give him another but more 
intense course of sulphanilamide. Accordingly, on the first day he received 60 grains 
of the drug, on the second day 80 grains, on the third day 90 grains, on the fourt! 
day 80 grains, and on the fifth day 60 grains. Thereafter sulphanilamide was given, 
45 grains daily for four days, and then stopped entirely. On the third day of drug 
administration, the nail beds and lips were cyanotic. On the fourth day of therapy, 
the skin at the site of the three previously negative intradermal tests showed the 
circumscribed inflammation of a positive reaction. The degree of reaction, more- 























CASE REPORTS 923 


over, was in direct proportion to the concentration of antigen used, the inflammation 
at the site of the injected undiluted material being 4.5 cm. in diameter. Agglutina- 
tion of the blood serum on this day against Brucella abortus, showed a positive test 
in a dilution of 1-640. On the fifth day of chemotherapy, the patient’s temperature 
for the first time in three weeks dropped to normal in the morning, with an evening 
rise to 99.8° F. During the next two days it reached successively lower levels in the 
evening, and on the eighth day after starting the drug, it remained normal for 24 hours 
From that time on he had no further fever. The skin reactions were maximum in 
intensity six days after starting the drug, and then faded gradually over a period of 
two to three weeks. 


COMMENT 


Two features of this man’s illness seem worthy of mention. As a first 
consideration we have the appearance of positive intradermal reactions to Bru 
cella abortus antigen following the administration of sulphanilamide to a patient 
with suspected undulant fever. This seems particularly significant since the 
three intracutaneous tests were interpreted as negative for six, eight and ten 
days, respectively, after injection, and became positive only after the patient 
had received maximum doses of sulphanilamide for four days. Moreover, ap 
pearing concomitantly with the positive skin tests, were serological agglutinins 
sufficient to give a positive test in a dilution of 1-640. The question naturally 
arises as to whether the antigen previously injected intradermally could not have 
given the positive agglutination. This seems unlikely, considering the height of 
the titer and the fact that previous agglutination tests, done following two of 
the intradermal injections, were negative. Welch, Wentworth, and Mickle ‘ 
have recently reported upon determinations of the opsonocytophagic indices of 
persons with brucellosis before and after giving them sulphanilamide. They 

he drug and concluded that its 


found phagocytosis to be increased after use of the 
administration may be of diagnostic aid in this disease. In three of the five 
cases they describe, moreover, agglutination tests which were negative before 


administration of the drug became positive after its use. It does not seem 
hypothetically impossible, therefore, that through the action of the drug, sufh- 
cient numbers of immune bodies may be produced to give a positive skin reaction 
and positive agglutination tests. 

As a second consideration, we have the clinical recovery of a patient with 
apparent undulant fever, following the administration of sulphanilamide. The 
necessity for maximum dosage of the drug for successful treatment of the 
disease, as illustrated in this patient, is consistent with the experience of others. 
[t is interesting that an earlier course of the drug in smaller doses and over a 
shorter period was without effect. 


SUMMARY 


1, In a patient with suspected undulant fever, three Brucella abortus intra 
dermal tests, which had been negative for six, eight and ten days respectively, 
howed a positive reaction after the administration of large amounts of sulphanil- 
amide. Appearing together with the positive skin tests were positive agglutina- 
tion tests, though they, too, had been negative before giving the drug. 

2. A case of undulant fever showed clinical recovery, following the admin- 
istration of large doses of sulphanilamide. 
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FATAL “CONSTRICTIVE” PERICARDITIS DUE TO ISOLATED 
SUPPURATIVE PERICARDITIS THE RESULT OF 
INFECTED ABORTION; CASE REPORT * 

By Simon Koretsky, M.D., and Ropert E. BrowNntee, M.D., 
Cleveland, Ohio 


THE object of this report is to describe a case of isolated suppurative peri 
carditis complicating a postabortive thrombophlebitis of the pelvic veins. Onl) 
one similar instance of suppurative pericarditis following an abortion has been 
The pericarditis was evidently embolic in 
The patient then 


found in a survey of the literature.’ 
origin and developed about two weeks after the abortion. 
rapidly developed the symptoms of severe cardiac constriction ¢ and died in 
circulatory failure within a period of eight weeks. 
sive organization of the pericarditis and the formation of thick and rigid peri 


An autopsy revealed exten 


cardial sear tissue. 
Case REPORT 
Clinical History: B. K., a white housewife, 28 years of age and the mother of 
three children, was admitted to University Hospitals on September 18, 1938 with 
complaints of severe dyspnea and edema of the lower extremities. Nine weeks before 
admission an allegedly criminal abortion was performed when she was one month 
Following this procedure she had profuse vaginal bleeding for several 


pregnant. 
These 


days and then developed chills and fever together with a foul vaginal discharge. 
subsided completely within two weeks but she failed to improve and remained in bed 
most of the time because of weakness and dyspnea. There was no abdominal pain 
Five weeks before admission she began to complain of epigastric distress, nausea and 
Two weeks before admission she noticed swelling of the ankles 


frequent vomiting. 
The shortness of breath and edema became progressively worse and 


for the first time. 
she entered the hospital. 
Her health prior to the present illness had been excellent. 
Physical Examination: The temperature was 37.5° C., pulse 105-130, respirations 
36 and blood pressure 100 mm. of Hg systolic and 80 diastolic. The patient was a 
well developed woman propped up in bed and showing extreme dyspnea. Althoug! 


* Received for publication July 7, 1939. 

From the Institute of Pathology and the Department of Medicine, 
University and the University Hospitals, Cleveland, Ohio. 

t The term constrictive is employed because of its widespread use in the literature. Th 
term applies only in its figurative sense of holding fast or gripping, not necessarily in th 
sense of drawing together or rendering narrower or smaller. The lesion constrains tl 
heart’s diastolic expansion, but does not truly reduce the size of the heart in its systolic phas 


nor in its weight. 
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seriously ill she was cheerful and codperative. The skin was cool and clammy and 
there was cyanosis of the face and mucous membranes. The neck veins were en 
gorged and prominent. The lower extremities showed considerable edema which 


extended to the level of the sacrum. 

The heart was questionably enlarged to the right, and there was marked sup- 
pression of the cardiac sounds. The pulse was rapid and regular but had a very small 
volume, at times was almost imperceptible, and was distinctly paradoxical. The bases 
of both lungs were dull to flat on percussion and showed diminished breath sounds and 
fremitus. 

The abdomen was markedly distended and revealed shifting dullness as well as a 
distinct fluid wave. The liver was easily palpable and its right lower margin extended 
to the level of the umbilicus. The spleen was not palpabl 

Laboratory Findings: The urine showed an average of 28 white blood cells pet 
high power field. The red blood cell count was 3,100,000 with 60 per cent hemo 
globin; the white blood cell count was 12,100 with 90 per cent polymorphonuclears 


lhe Kline exclusion test was negative. The blood urea nitrogen was 6.5 mg. per 100 
cubic centimeters and the blood sugar was 69 mg. per 100 cubic centimeters 

Roentgenologic examination of the chest revealed massive bilateral pleural eftu 
sion. An electrocardiographic tracing showed very low amplitude of the T-waves in 
the standard leads and a diphasic T-wave in Lead I\ These findings suggested 
myocardial damage. 

Hospital Course: The patient was practically moribund on admussiot She pre 
sented the picture of circulatory failure and cardiac compression, and the diagnosis ot 
constrictive pericarditis was suggested. However, the etiology of this lesion was not 
clear. 

Thoracentesis, performed on the evening of admission, removed 1 liter of cleat 
vellow fluid from the right pleural cavity with considerable relief to the patient. The 
next morning her condition was about the same. A liter of clear fluid was removed 
from the left pleura. In the next few hours her cyanosis deepened and she became 
hard to arouse. Moist rales were heard throughout both lungs. The respirations 
became very shallow and the pulse was virtually imperceptible. Death occurred 26 


hours after admission. 
Postmortem Examination: Autopsy was performed 8 hours after death. Ex 
ternally the body showed nothing unusual, except for a light brown, frothy discharge 


techiae ol 


rom the mouth. The skin was smooth and elastic and showed no pr 
cterus. 
The peritoneal cavity contained approximately 500 c.c. of clear, yellow, serous 
fluid, of specific gravity 1.005. The surfaces of the peritoneum were grayish-pink and 
peremic and showed no exudate. No fibrous adhesions were found in the pelvis 
Both leaves of the broad ligament were thickened and indurated, due to extensive 
hromboses of the uterine and ovarian plexuses of veins. Firm cords of thrombotic 
veins extended from the cornua of the uterus to the ovaries. The vessels varied from 
veral millimeters to 1 cm. in diameter and their lumina contained impacted, friable, 
ottled grayish-red and white thrombi. Microscopic sections showed that these 
hrombi were composed of irregular or laminated strands of fibrin, masses of partly 
eserved erythrocytes and necrotic polymorphonuclear cells. In some veins there 
is slight organization of the thrombus at the site of intimal attachment Che vessel 
uls were well preserved although the adventitial and periadventitial connective tis 
ie showed focal areas of lymphocytic infiltration 
The right main ovarian veins were completely occluded by thrombosis and formed 
thick cord-like structure, extending up into the abdomen from the ovary. They ter- 
nated in a single large vein, 1.5 cm. in diameter, from whose distal end a thrombus 
ojected into the lumen of the inferior vena cava (figure 1). The left main ovarian 
ns, the hypogastric veins and the uterine arteries contained no thrombi 
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Fic. 1. Thrombosis of entire right main ovarian vein shown in serial cross sections 
from hilum of ovary to the inferior vena cava. Note thrombus projecting into the inferiv 
vena cava. 
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The uterus was of normal size but was markedly retroverted. Several small 
thrombotic veins were found in the outer portion of myometrium of the fundus and 
body. The endometrial surface was dark red and smooth, except for a small portion 
of the fundus anteriorly which was covered by a thin, yellow, granular exudate. 
Microscopically this area showed a necrotic fibrinopurulent endometritis. No placental 
or decidual tissue was found. The Fallopian tubes and ovaries showed no significant 
gross or microscopic change. No corpus luteum was found. 

The liver weighed 1450 grams and was the seat of severe passive hyperemia of 
nutmeg type. There were no areas of abscess formation and the portal veins were 
free of thrombi. Microscopically there was diffuse hyperemia of the intralobular 
sinusoidal network with severe compression necrosis of liver cells in the central zones, 
in the periphery of which there was a considerable polymorphonuclear cell infiltra- 
tion. In the outer portions of the lobules the cells were loaded with small globules of 
fat. Special stains showed neither iron-bearing pigment nor any increase in connec 
tive tissue. 

The spleen weighed 75 grams and was not notew 

The entire gastrointestinal tract, the adrenals, the kidneys and the brain showed 
no significant gross or microscopic change. ‘There was a mild subacute cystitis. 


rth. 


( 
The thoracic organs occupied their usual positions. The right and left pleural 


cavities respectively contained approximately 850 c.c. and 250 c.c. of clear, yellow, 
serous fluid of specific gravity 1.008. There were extensive fibrous adhesions bind- 
ing the pericardium to the mediastinal surfaces of tl 

The visceral and parietal layers of pericardium were markedly thickened and 
fibrous, and enclosed an organizing fibrinopuru'ent exudate (figure 2). There were 


Fic. 2. Cicatrized fibrinopurulent pericarditis 


approximately 120 c.c. of yellowish-brown, purulent fluid, as well as pale yellow in- 
spissated masses of fibrin in the pericardial sac. In some places, especially at the 
base of the heart and about the atria, the exudate was both organized and cicatrized 
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and the two layers of pericardium were fused and measured from 0.5 to 1.5 em. in 
thickness. Microscopic sections of the fused portions revealed a dense mass ot 
granulation tissue which was moderately well vascularized and showed focal infil 
tration of lymphocytes. Sections of the organizing fibrinopurulent exudate showed 
the formation of thick layers of young granulation tissue composed of actively pro 
liferating fibroblasts and newly formed capillaries. 

In situ, the heart appeared small. Its estimated weight was 275 grams. The 
myocardium of both ventricles was yellowish-brown and flabby. However, micro- 
scopically there were no areas of abscess formation or leukocytic infiltration. Sudan 
III stains revealed severe fatty degeneration of the muscle fibers. There were no 
mural thrombi within the atria. The valves showed no significant abnormality and 
the coronary arterial tree was not remarkable. 

The lungs showed considerable hyperemia and edema, especially of the lower 
lobes. There were no foci of consolidation or abscess formation. The bronchial 
tree presented a moderately hyperemic, grayish-red mucosa and the lumina of the 
larger passages contained a slight amount of frothy, grayish-pink exudate. 

The final pa‘hologic diagnoses were: acute fibrinopurulent pericarditis with ex 
tensive organization ; chronic constrictive pericarditis ; thrombophlebitis of the uterine 
and ovarian plexuses of veins in the broad ligaments; thrombosis of the entire right 
main ovarian vein; subacute purulent endometritis; fatty degeneration of the myo- 
cardium ; marked chronic passive hyperemia of the liver and spleen; pulmonary edema ; 
hydrothorax (right 850 c.c.; left 250 c.c.) ; ascites (0.5 liter) ; subacute cystitis. 

Bacteriology: Pure cultures of Staphylococcus aureus hemolyticus were recovered 
from the thrombi in the ovarian veins and from the pericardial exudate. 


CoM MENT 


The sequence of events in this case is made plainly evident by the autopsy. 
Following an abortion, the patient developed a purulent endometritis. The 
inflammation extended into blood vessels in the wall of the uterus and led to an 
extensive thrombophlebitis of the pelvic veins. This evidently served as a source: 
of invasion of the blood stream by septic emboli or bacteria which lodged in 
the pericardium, producing a suppurative inflammation. At autopsy no other 
site of embolic localization was found. The same organism, Staphylococcus 
aureus hemolyticus, was cultured from the pericardial exudate and from the 
thrombi in the ovarian veins. 

When the patient was first studied clinically, she was in circulatory failure 
The presence of distended peripheral veins and of an enlarged tender liver with 
ascites, together with suppression of the heart sounds and a paradoxical pulse led 
to a diagnosis of constrictive pericarditis. This lesion appeared to be related 
etiologically to the patient’s abortion which occurred nine weeks previously, but 
the manner of association was not entirely clear. The autopsy revealed an 
extensive organizing fibrinopurulent pericarditis with partial obliteration of tly 
pericardial sac and fusion of the visceral and parietal pericardium into one thick 
dense fibrous layer. This rigid tissue was responsible for the constriction which 
led to failure of the heart. The severity of the cardiac embarrassment was 
indicated anatomically by the marked pulmonary edema and hydrothorax, as 
well as by the passive hyperemia of the liver with central necrosis of the lobules 
and also ascites. 

Suppurative pericarditis usually results from extension of infection in th 
lungs or mediastinum to the pericardium, either directly or by way of lymphatic 
vessels. It also occurs as a blood-borne infection, in association with a genet 
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alized pyemia or a septicemia. In the present case the suppurative pericarditis 
was an isolated lesion which evidently had its source in a postabortive pelvic 
thrombophlebitis and was carried by way of the blood stream to the pericardium. 
The pericardial inflammation was quickly organized and within a period of 
several weeks sufficient scar tissue was formed to produce cardiac compression. 
Had the symptoms of constrictive pericarditis developed at a later time, the 
etiologic relation of the disease to a previous pelvic infection might easily have 
It appears probable that at least some cases of chronic con 


been overlox yked. 
similar manner as a result 


strictive pericarditis of obscure etiology originate in a 
of metastasis from a pyogenic infection elsewhere in the body. 

In retrospect the surgical implications of this case are important. 
purative pericarditis developed within several weeks after the patient’s abortion 
and was followed by the development of constrictive pericarditis. The symptoms 
were due to effects upon the heart of exudate and scar tissue, and not to the 
infection itself. In fact the pericardial lesion was silent until the mechanical 
effects of inflow stasis became manifest. Had a diagnosis of constrictive peri 
carditis been made early in the disease, drainage 
pericardiotomy, and removal of pericardial scar tissue might have been feasible. 
In Dujol’s case? of suppurative pericarditis following an infected abortion the 
pericardial sac was aspirated and 200 c.c. of purulent fluid were removed. This 


was believed to be an important factor in the patient’s recovery. 


The sup- 


of the pericardial sac, by 


SUMMARY 

This report describes a case of suppurative pericarditis complicating a post 
abortive thrombophlebitis of the pelvic veins in a 28 year old woman. Shortly 
after abortion the patient rapidly developed the symptoms of severe compression 
of the heart and died in circulatory failure within a period of eight weeks. An 
the uterine and ovarian veins and an 
The 
resulting thick pericardial scar tissue was responsible for the fatal constriction 
of the heart. The metastatic nature of the pericarditis was clearly established by 
the recovery of the same organism, Staphylococcus aureus hemolyticus, from the 


autopsy revealed extensive thromboses of 
isolated suppurative pericarditis which showed considerable organization. 


thrombi in the ovarian veins as from the pericardial exudate. 


REFERENCE 
Dujot, G.: Péricardite purulente a staphylocoques au cours d'une infection post-abortum, 


Bull. Soc. d’obst. et de gynéc., 1929, xviii, 247. 











EDITORIAL 


THE ABSORPTION AND EXCRETION OF IRON 


ALTHOUGH iron is an element vitally essential to all vertebrates, rela- 
tively little has been known regarding its exchange in the body. Iron 
unquestionably must be absorbed from the gastrointestinal tract, and there 
is good reason to believe that this occurs largely in the upper part of the 
small intestine. The details of its excretion are much less clear. Iron is 
normally present in the urine in only minute insignificant traces, and by ex- 
clusion it has been assumed that excretion occurs through the intestine. 
Some histological evidence has been advanced to support this view, but it is 
impossible to determine in this way whether iron which may be seen in 
the intestinal mucosa is being excreted or absorbed. It is also impossible 
to determine directly what portion of the iron in the feces may have been 
excreted and what has merely escaped absorption. 

The total amount of iron in the body is small—normally only a little 
over four grams. Of this a large part, about 2.65 grams, is contained in 
the hemoglobin of the red cells. A small amount, about 0.3 gram, is 
present and functioning in other compounds in the tissues. Part is found 
in the myoglobin of the muscles, and part is known to be a constituent of 
certain oxidative enzymes present in all living cells. This iron is evidently 
essential to the life of the cells, as it never is abstracted for hemoglobin 
formation, even in the most severe anemias. In addition a larger and more 
variable amount, estimated at one-third to one-half of that in the hemo- 
globin, is stored in the tissues, chiefly in the spleen, liver and bone marrow, 
and is available for hemoglobin formation in case of need. 

There is also a minute amount of non-hemoglobin iron in the plasma, 
from 60 to 150 micrograms per 100 c.c. This may be highly significant, 
nevertheless, since it is probably the form in which iron is transported in 
the body. ‘This plasma iron is diminished in hypochromic anemias, but is 
increased in pernicious anemia.’ In patients or animals with hypochromic 
anema it rises after the administration of absorbable iron preparations, and 
its rise is, within limits, proportional to the size of the dose. In untreated 
pernicious anemia, on the other hand, no such rise occurs.’ 

It is probable that the average life of the red cells is about 30 days 
Hence the cells from about 175 c.c. of blood will be destroyed and replaced 
daily. ‘These contain about 25 grams of hemoglobin, and 85 milligrams of 
iron is therefore liberated. It has long been known that the great bulk of 
this iron is retained in the body and is either stored or immediately used 


1 HeMMELER, G.: Serumeisen und Ejisentherapie, Schweiz. med. Wechnschr., 1939, Ixix, 


316. 
2 Moore, C. V., et al.: Studies in iron transportation and metabolism: IV. Observations 
on the absorption of iron from the gastrointestinal tract, Jr. Clin. Invest., 1939, xviii, 553-580 
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for synthesis of new hemoglobin. It has been supposed that a significant 
amount is lost by excretion and has to be replaced from the food. 

The need for iron varies with age and sex. It is greatest during the 
period of growth, both in young children and in adolescents; and in women 
who are menstruating as well as during pregnancy and lactation. Except 
in the presence of hemorrhage or active disease, it is only under these con- 
ditions that hypochromic anemia commonly develops. In normal adult 
males, in the absence of bleeding, the need is less. Recent balance studies 
show that this need is extremely small. Lintzel * maintained iron balance 
on an intake of only 1 mg. a day. 

The experiments of McCance and Widdowson * cast doubt even on the 


possibility of the excretion of iron in significant amounts. They studied 


six normal individuals; first, during a control period in which they were 
in iron balance on an ordinary diet containing 7 mg. of iron daily. Ina 
second period during which an additional 6 mg. of iron was given daily, 
by mouth, there was a corresponding increase in the iron in the feces; 
balance was maintained. During a third period, the extra iron, 7 mg. a 
day, was given by vein. [xcept for a slight but definite increase in the iron 
excreted in the urine during the first 20 minutes following the injection, 
this entire amount was retained. Since these individuals had been in iron 
balance and undoubtedly had adequate reserve stores of the metal, a sub- 
stantial amount of this surplus iron should have been excreted if excretion 
plays any significant role in controlling iron metabolism. 

More direct evidence as to this point has been furnished by the experi 
ments of Whipple and his colleagues on dogs which have been depleted of 
iron and rendered anemic by repeated bleeding. By using iron salts con 
taining radio-active iron, they were able to trace its distribution in the body 
tissues and excreta.’ After injecting 100 to 250 mg. of radio-active iron 
as ferrous gluconate intravenously into dogs, whether anemic or plethoric, 
they found only very small amounts of this iron in the feces. During the 
first three to 15 days after the injection, appreciable amounts were found, 
in all from 2 per cent to 8 per cent of the injected iron. The daily excre 
tion then fell to 50 to 400 micrograms, and this was maintained over an 
indefinite period. No more was excreted by the plethoric dog than by the 
anemic dog. They likewise conclude from these experiments that the dog 
excretes iron with difficulty, and that excretion can not play an important 
role in controlling iron metabolism. 

Since, except in the disease hemochromatosis, iron is not stored in the 
tissues in unlimited quantities, some method of control must be exercised, 
and by exclusion this must be by varying the rate of absorption. There is 

LintzeL, W.: Zur Frage des Eisenstoffwechsels. \V. Ueber den Ejisenbedarf des 
Menschen, Ztschr. f. Biol., 1929, Ixxxix, 342. 

4McCance, R. A., and Wippowson, E. M.: The absorption and excretion of iron fol- 
lowing oral and intravenous administration, Jr. Physiol., 1938, xliv, 148-154 


Haun, P. F., et al.: Radioactive iron and its excretion in urine, bile and feces, Jr. 


Exper. Med., 1939, Ixx, 443-451. 
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considerable evidence that this is actually the case. In earlier experiments 
on anemic depleted dogs which had been maintained on a diet low in iron 
Whipple found that if food rich in iron, or ordinary iron salts in moderate 
doses were administered, a large part was absorbed and retained. Under 
favorable conditions, and with small doses (40 mg.), from 30 to 45 per 
cent of the iron was retained. This was followed within three to four 
days by a sharp increase in circulating hemoglobin. This increase, they be- 
lieve, accurately measures the total amount of iron absorbed, since iron in 
jected parenterally in such animals was totally utilized in forming new 
hemoglobin. In the normal dog, extra iron administered by mouth was 
not retained. 

These conclusions have been confirmed by a duplication of these studies 
using radio-active iron compounds.* * When administered to anemic dogs 
substantial amounts were absorbed and retained. \Vithin two to four 
hours after a single dose radio-active iron appeared in the plasma. It 
reached a maximum level after about six hours and then dropped off 
markedly, indicating that absorption is practically completed within 18 
hours. The shape of this curve confirms the view that absorption occurs 
in the small intestine. Traces of radio-active iron were demonstrable in 
the red cells after four hours in some cases. After 24 hours substantial 
amounts were found, and substantially all the iron absorbed was _ incor- 
porated in hemoglobin within four to seven days; and even within two to 
three days if hemoglobin production was active when the dose was given. 
The percentage of the administered iron which was absorbed varied con- 
siderably, and, in general, varied inversely with the size of the dose given 
It was never complete, but ranged from 47 per cent of a 5 mg. dose to 3.2 
per cent when 115 mg. were given. 

When radio-active iron was administered to plethoric dogs only insig- 
nificant traces were absorbed—about 0.05 per cent. 

Several observers,* however, have reported that when, in balance studies, 
very large doses of iron were administered to patients, or to normal indi- 
viduals, considerably more iron was absorbed than could be accounted for 
by the hemoglobin formed. Presumably this is added to the body reserve 
stores. How far this plethora of iron can be pushed is not yet known. 

It seems clear from these studies that there is no mechanism for con 
trolling the excretion of iron, or even for effectively bringing it about 
under ordinary conditions, although in certain pathological states substantial 
amounts may be excreted in the bile. There is merely a wastage of small 
and relatively constant amounts of iron into the feces, probably not over 

° Haun, P. F., et al.: Radioactive iron and its metabolism in anemia. Its absorption, 
transportation and utilization, Jr. Exper. Med., 1939, Ixix, 739-753. 

7 Hann, P. F., et al.: The utilization of iron and the rapidity of hemoglobin formation 


in anemia due to blood loss, Jr. Exper. Med., 1940, Ixxi, 731-7306. 
8 Fow.er, W. M., and Barer, A. P.: The treatment of iron deficiency anemias, Jr. Am. 


Med. Assoc., 1939, cxii, 110. 
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| mg. a day, which may be derived in part at least from desquamated ep1 
thelial cells. 

On the other hand the amount of iron absorbed is adjusted, within 
limits, to the need of the body for iron. The mechanism by which control 
of this 1s brought about has not been demonstrated It seems probable, 
however, as McCance and Widdowson suggested, that an important factor 
is the relative concentration of diffusible iron in the intestinal contents, 
and in the plasma and intestinal epithelium. In iron deficiency states in 
which the plasma iron is low, iron is readily absorbed. If the body is ade 
quately supplied, the plasma iron is higher, and iron is not absorbed unless 
its concentration in the intestinal contents is raised to an unnaturally high 
level by giving large doses of medicinal iron. What part, if any, specific 
activities of the epithelia! cells may play is not known. Precise knowledge 
of this mechanism must await further investigation 


PrP. W. ( 
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The Building of a Nation's Health. By Str Georce NewMAN, G.B.E., K.C.B., M.D., 
F.R.C.P. 479 pages; 15 X 23 cm. MacMillan and Co., Limited, London, New 
York. 1939. Price, $6.00. 


In the Second Annual Sedgwick Memorial Lecture in 1924 Dr. William Henry 
Welch referred to the great sanitary awakening, preceding the modern public health 
era, which began with the creation of the General Board of Health in England in 1848, 
and he said in part: “. . . every student of public health should read again and again 
the complete story as told so fascinatingly and authoritatively by Sir John Simon in 
his English Sanitary Institutions.” The student can now welcome a worthy con 
tinuation of this story that closed with the second edition of English Sanitary Institu 
tions in 1897. Sir George Newman in The Building of a Nation's Health first 
sketches the backgrounds of the public health movement as presented by Sir John 
Simon and then describes the modern trends and achievements in official public health 
organizations on a nation-wide scale in Great Britain. The author of the present 
volume served as the first Chief Medical Officer of the Ministry of Health from 1919, 
when the Ministry was created, until 1935 and his evaluations of the many different 
kinds of national and local health programs have their roots in years of first-hand, 
practical experience. 

The first chapter includes the historical events preceding the first national move 
ment in public health in England: (1) the appointment of William Farr in 1839 as 
the medical statistician to the Registrar General; (2) Sir Edwin Chadwick's synoptical 
volume in 1842 of his Poor Law Commission report, “ Sanitary Condition of the 
Labouring Population of Great Britain ’’; and (3) the enactment of the Public Health 
Act of 1848 inaugurating the General Board of Health. Although the Board ceased 
to exist as early as 1858 by reason of expiration of legislative provisions, it had laid the 
foundation for Parliamentary action in the interests of health programs. By 1869 
Mr. Gladstone had appointed a Royal Sanitary Commission whose recommendations 
were incorporated in the Public Health Acts, first of 1871, second of 1872 and third of 
1875. The Act of 1871 created the Local Government Board which functioned until 
the birth of the Ministry of Health in 1919, 

In Chapter II there is a detailed account of the governance of English medicine 
by the State, of which the major event was probably the Medical Act of 1858 creating 
a Medical Register of qualified practitioners and providing for the maintenance of this 
Register by a “ General Council of Medical Education and Registration of the United 
Kingdom” directly responsible to the Privy Council. This General Council con 
tinues today and consists of representatives of the Crown, of the Universities and o! 
the Licensing Corporations. It is of interest to the American reader to note that the 
Council has become an agent of Education as well as an office of Registration. Thy 
Council reviews medical curricula and makes recommendations and one of its valuable 
collateral activities in the graduate field has been the registration of Diplomas in 
Public Health, a statutory duty imposed upon it by the Medical Act of 1886. The 
author entitles the third Chapter “‘ New Spirit in English Medical Education” and 
in it he emphasizes the influence of Sir William Osler in all branches of medical edu- 
cation. The Earl of Athlane was appointed Chairman of a Post-Graduate Medical 
Committee by the Minister of Health (Dr. Addison) in 1921 and the work of the 
Committee reached fruition in the formal opening of the new London School o! 
Hygiene and Tropical Medicine on July 18, 1929. 

Sir George Newman in Chapter IV recounts the events leading up to the estal) 
lishment in 1919 of the Ministry of Health, the principal health subjects within 
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jurisdiction and its statutory functions among which medical research and cooperation 
with the medical profession occupy important places. The author in Chapter \ 
attributes the final awakening of local authorities in public health in England to the 
success of the governance and medical leadership of the Ministry of Health, and in 
support of this he cites abounding documentary evidence. In Chapters VI, VII, VIII, 
IX, X, and XI the latest functions of national and local official health agencies pass in 
review before the reader—procedures in the fields of school medical service, including 
the rdles of the special school, physical education and recreation, maternity and intant 
hygiene, the nutrition of the people, and the welfare of the industrial worker. 

In his Chapter (XII) “ Health Insurance and Medical Research” and the suc 
ceeding one ( XIII) “ Whence and Whither,” Sir George Newman details many telling 
arguments in favor of the leadership of the State in medical care as it exists in 
He declares the value of public health education in national and local pro 


England. 
: “ No credit to preventive medicine stands 


grams is indisputable and states (p. 448) 
higher in England than its service in the 
of disease, on the way of freedom from its thraldom, and on the more abundant life 
which full health of body and mind can bring to us all.” The final chapter (XIV) 
s a glowing tribute to Sir Robert Laurie Morant, a devoted Civil Servant who con- 
tributed throughout his life to the advancement both of State education and public 
health. He succeeded in bringing the National Insurance Act within the scope of the 
Ministry of Health, the foundations of which he laid as its first Permanent Secretary 
during the 18 months before his death in 1920. 

The Building of a Nation’s Health is a splendid compendium of recent public 
health philosophy based primarily upon English experiences of the past, particularly 
Sir George Newman clearly traces the historical de 


dissemination of knowledge on the control 


since the turn of the century. 
velopment of each health topic considered and the book, delightfully readable as it is, 
becomes a valuable reference volume for the student in public health who wishes a 
brief and authoritative account of the steps leading to our present attitudes and doc- 
trines in public health administration. The frequent marginal, topical annotations 
in the book are convenient and helpful, and the chapter introductory quotations are 
The book contains five excellently produced portrait photo- 


especially well-chosen. 
‘Sir William Osler in His Library” is unusual 


graphs and one of these entitled 
The format of the publication is pleasing. 


W. H. F. W. 


Fundamentals of Internal Medicine. By WaAtLAce Mason Yarter, A.B., M.D., M.S., 
F.A.C.P. 1021 pages; 2517 cm. D. Appleton-Century Company. 1940. 
Price, $9.00. 

This book takes its place in the medical library between a compend and a de- 
tailed textbook on the subject. The author has accomplished his aim of presenting 
the minimal amount of knowledge of climical medicine a medical student or general 

ractitioner should have at his fingertips. 

Dr. Yater presents his material in a clear-cut, easily readable manner 
ection starts with an outline of the subjects to be discussed, followed by a brief intro 
uction which takes into consideration physiology, important laboratory examinations, 
nd symptoms distinctive of the system under discussion. The book is profusely illus 
rated, and the important points under each disease are set out in bold type. ‘The 
ctions are concluded with recommended texts for further reading. 

The book seems a little out of balance in parts, as less space is devoted to discus 
on of diseases of the kidneys than to diseases of the eye and ear, two subjects rarely 

vered in a textbook of internal medicine. 

rhe reviewer is favorably impressed with this book, and undoubtedly students 

medicine and general practitioners will find much useful information provided it 


Each 














936 REVIEWS 





is realized that the author makes no attempt to cover the field of internal medicine in 






detail. 
W. K. W. 









Immune-Blood Therapy of Tuberculosis. By Joseru Hoiié6s, M.D. 197 pages 
22 X 14.5 cm. Bruce Humphries, Inc. Boston. 1940. Price, $2.50. 






Immune-Blood Therapy of Tuberculosis, by Dr. Joseph Holloés, takes up a mode 







I of therapy which the author has been using for 30 years. To obtain immune-blood, 
; rabbits are immunized with a culture of human and bovine tubercle bacilli. From 
fy the immunized animals blood is withdrawn from the vein, hemolized, freed fro 
q albumin, and diluted 1-100,000. This is the “ original immune-blood.” 






This blood has a dual effect when injected or rubbed into the skin of hypersen 
sitive tuberculous patients. In larger doses it produces many focal and constitutional 
symptoms through its lytic effect on tubercle bacilli in the patient, and in smaller dose 
relieves constitutional symptoms by its antitoxic effect. 
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8 Dr. Hollds’ claims for this treatment are little short of miraculous and most oi 
1 the volume consists of case reports personally followed by the author. The data 
. are far too meagre to allow one to draw strictly objective conclusions. In the latte: 





part of the book the author includes such diseases and symptoms as rheumatism, 
Graves’ disease, dementia praecox, epilepsy, dysmenorrhea, leukorrhea, neurasthenia 
and various gastrointestinal symptoms as part of a picture of tuberculous intoxica 
‘ tion in the absence of clinically active tuberculosis of the lung or other organs of the 
body. He does not hesitate to undertake the treatment of these conditions with 













{ “immune-blood therapy” and claims results equally as good as in the manifest 
; tuberculous. 

‘ Dr. Holloés feels that the medical profession has been amiss in not accepting his 
§ therapy for tuberculosis but unfortunately the magnitude of the claims, the lack of 
4 control material and the lack of objectivity in presenting the subject make one hesitate 






before advocating any change in this point of view. 













The Newer Knowledge of Nutrition. By E. V. McCottum, Etsa Orent-Keties 
and Harry G. Day. Fifth Edition. 701 pages; 15 22 cm. Macmillan Co., 


New York. 1939. Price, $4.50. 






The fifth edition follows the fourth by ten years. It is a nutritionist’s vad 
mecum and no stranger to the majority of internists. It preserves the chronological 
approach, beginning with the history of nutrition, and progressing through bodily 
requirements to the modern concept of dietary essentials. A chapter each is given to 
carbohydrates, fats, and proteins. Much of McCollum’s own work is included in 
the discussion of minerals in the diet. Vitamins are thoroughly dissected, and here 
the reader can find all those usually referred to as: “ and many other factors,” tracked 
down and specified in their proper relationship to the vitamin family alphabet. 

Pica in animals is discussed along with the dietary habits of different ages and 
different parts of the world. Faddists are appropriately and rationally spanked. The 
effect of racial factors and modern transportation is elaborated upon. Diet in rela- 
tion to teeth and caries is thoroughly considered, and a summary on the prevention of 
tooth decay is particularly interesting. 

Throughout the book the perspective is broad, the judgments reasoned, and tl 
conclusions logically based on facts previously mentioned. Several interesting tables 
are included concerning vitamins, and there are good bibliographic references at tli 
end of each chapter. 
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COLLEGE NEWS NOTES 


POSTGRADUATE COURSES ARRANGED BY THE AMERICAN 
COLLEGE OF PHYSICIANS 


Winter and Spring of 1941 


The Advisory Committee on Postgraduate _ourse al the Committee on Edu- 
cational Policy of the American College of Physicians announce the following courses, 
arranged through the generous codperation of the directors and the institutions at 


which the courses will be given. 


This is the fourth year of this activity by the College. The courses are offered 
especially for Fellows and Associates of the College, but where facilities are available, 


the requirements for membership in 


they are open to those preparing either to meet 
the College or certification by the American Board of Internal Medicine 


The courses are made available by the College to its members at minimum cost 
because the College itself has assumed full responsibility for promotion, advertising, 
printing and registration as its contribution. This schedul ourses is announced 
after a complete survey of the needs and wishes of the College members. Due to a 
growing demand for courses at other periods of the year than just preceding the 
(Annual Session, the College has initiated this year t courses in February and plans 
to extend the schedule to other seasons of the year i1 ucceeding vears, if the demand 
for such courses justifies this extension. The number of courses to be given as pre 
meeting courses, just preceding the Twenty-fifth Annual Session at Boston, April 
21-25, has been extended and the type of courses has been selected according to the 
recommendations of the membership. 

Fees—The registration fee, regardless of the institution or course selected, is 


based on $20.00 for each week. One-half of the registration fee is payable at time 
of registration and the balance shall be paid not later than one week in advance of 
the opening of any course 

The College will record all registrations with t espective institutions offering 
courses and will directly reimburse those institutions for each student-physician at the 
specified fee. A matriculation card will be sent each registrant when his fee has been 
aid in full. 

February Courses 


Dr. Harry L. Alexander, D 


Course No. 1 Allergy—Washington University S iol of Medicine 


(2 weeks—February 10 to 22, 1941 


Rochester, Mini 
Dr. Edgar V. Allen, Di 
ourse No. rd Gastro enterology Mayo I] oundati of the Universitv of Mi nesota 
2 weeks—February 10 to 22, 1941 
Pre-Meeting Courses 
Boston, Mass. 
Dr; James H. Mean Dire 


937 








938 COLLEGE NEWS NOTES 


Course No. 3. Advanced General Medicine—Harvard University Medical School 


(3 weeks—March 31 to April 19, 1941) 


Boston, Mass. 
Dr. Paul D. White, Director 
Course No. 4. Cardiology—Harvard University Medical School 


(1 week—April 14 to 19, 1941) 


Boston, Mass. 
Dr. Chester S. Keefer, Director 
Course No. 5. Gastro-enterology—Boston University School of Medicine 


(1 week—April 7 to 12, 1941) 


Ann Arbor, Mich. 
Dr. Cyrus C. Sturgis, Director 


Course No. 6. General Medicine—University of Michigan Medical School and 
University Hospital 


(2 weeks—April 7 to 19, 1941 ) 


New York, N. Y. 
Dr. Robert A. Cooke, Director 
Course No. 7. Allergy—The Roosevelt Hospital, Department ol Allergy 


(2 weeks—Dates yet to be determined ) 


Columbus, Ohio 
Dr. Charles A. Doan, Director 


1] 


Course No. 8. Hematologic Dyscrasias—Ohio State University College of Medicine 


(1 week—April 14 to 19, 1941) 


Philadelphia, Pa. 
Dr. William D. Stroud, Director 
Course No. 9. Cardiology—University of Pennsylvania Graduate School of Medicine 
(2 weeks—April 7 to 19, 1941) 

The two courses in Allergy have been correlated and essentially will cover the 
same subject matter. The course in General Medicine at the University of Michigai 
Medical School and the course in Hematology at the Ohio State University College 
of Medicine will be a repetition of the same courses given under the auspices of the 
College in the spring of 1940. The advanced course in General Medicine under the 
direction of Dr. James H. Means of Harvard University Medical School has beet 
organized as a super-advanced course, covering a period of three weeks. 

A one week’s course in Cardiology and a one week's course in Gastro-enterology 


have been scheduled in Boston on alternate weeks, giving members who desire an 
opportunity to take both courses. 
Detailed bulletins of the courses will be distributed to all members of the College 


as soon as ready. 
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COLLEGE NEWS NOTES 


New Lire MEMBERSHIP 


Dr. Charles R. Drake, F.A.C.P., Minneapolis, Minn., became a Life Member of 
he American College of Physicians on September 30, 1940 


GIFTS TO THE COLLEGE LIBRARY 


T 


The following giits to the College Library of publi 


fully acknowledged : 


itions by members are grate 


2 - 
DO Iks 


Dr. George Bachmann, F.A.C.P., Atlanta, Ga.—‘ The Essentials of Physiology and 
Pharmacodynamics,” 3rd edition; 

Dr. Arlie R. Barnes, F.A.C.P., Rochester, Minn.—* Electrocardiographic Patterns— 
Cheir Diagnostic and Clinical Significance ” 


Dr. Edward G. Billings ( Associate), Denver, Colo—* A Handbook of Elementary 
Psychobiology and Psychiatry ” ; 
Dr. Nathan S. Davis, III, F.A.C.P., Chicago, Ill.—* The Injured Back and Its Treat- 


ment ” ; 

Dr. Edgar Hull, F.A.C.P., New Orleans, La.—* Medical 

Dr. Hugh Alister McGuigan, F.A.C.P., Chicago, Ill—** Applied Pharmacology ”’; 

Dr. Lewis J. Moorman, F.A.C.P., Oklahoma City, Okla.—* Tuberculosis and Genius ” ; 

Dr. Wade W. Oliver, F.A.C.P., Brooklyn, N. Y.—* Fantasia ” 

Dr. Edwin E. Osgood, F.A.C.P., Portland, Ore-—‘ A Textbook of Laboratory Diag- 
nosis—With Clinical Applications for Practitioners and Students ” 

Dr. Harold E. B. Pardee, F.A.C.P., New York, N. Y.—* Nomenclature and Criteria 
for Diagnosis of Diseases of the Heart” 

Dr. Albert M. Snell, F.A.C.P., Rochester, Minn.—* Diseases of 
Bile Ducts.” 


Nursing ” 


he Gallbladder and 


Reprints 


Dr. George Bachmann, F.A.C.P., Atlanta, Ga.—16 reprints; 

Dr. David M. Baltzan, F.A.C.P., Saskatoon, Sask.—1 reprint; 

Dr. Harry S. Berman ( Associate), Detroit, Mich.—1 reprint 

r. Nathan S. Davis, III, F.A.C.P., Chicago, Ill.—2 reprints ; 

Dr. Jason E. Farber (Associate), Buffalo, N. Y.—4 reprints; 

Dr. Wayne Gordon (Associate), Billings, Mont.—6 reprints ; 

Dr. Barnett Greenhouse ( Associate), New Haven, Conn.—l1 reprint; 
Dr. M. Coleman Harris, F.A.C.P., New York, N. Y.—1 reprint; 
Dr. John N. Hayes, F.A.C.P., Saranac Lake, N. Y.—9 reprints; 
Dr. Merritt H. Stiles, F.A.C.P., Philadelphia, Pa.—3 reprints; 

Dr. James J. Waring, F.A.C.P., Denver, Colo—13 reprints; 

Dr. Winthrop Wetherbee, Jr. ( Associate), Boston, Mass.—1 reprint 


[WENTY-FIrtTH ANNUAL SESSION OF THE COLLEGE 


While the College celebrated its twenty-fifth anniversary in 1940, its Twenty-fifth 
Annual Session (no Annual Meeting was held during 1918) will be held in Boston, 
April 21-25, inclusive, 1941, with headquarters at the Hotel Statler. 
lhe program for the morning Lectures and afternoon General Sessions is in 
charge of the President, Dr. James D. Bruce, Ann Arbor, Mich. Local arrangements 


and the program of Clinics, Panels and the Annual Banquet are under the General 


| if e . . . 
Chairman, Dr. William B. Breed, 264 Beacon Street. Boston. Local Committee 
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Chairmen are as follows: 


Dr. Reginald Fitz—Committee on Clinics 

Dr. Soma Weiss—Committee on Panel Discussions 

Dr. F. Gorham Brigham—Committee on Entertainment 
Dr. Howard B. Sprague—Committee on Auditorium 
Dr. Earle M. Chapman—Committee on Transportation 
Dr. Dwight O’Hara—Committee on Publicity 


NortH CAROLINA Members Hop 1940 RecGionaL MEETING 


Fellows and Associates of the American College of Physicians of North Carolina 
held their Sixth Annual Regional Meeting at Chapel Hill, October 11-12, 1940, under 
the Governorship of Dr. Charles Hartwell Cocke. While this was the sixth annual 
get-together, it was only the second meeting in which the group had a scientific pro- 
gram. Dr. Paul F. Whitaker, F.A.C.P., Kinston, was Chairman of the Program 
Committee, and the scientific program was declared a most excellent one. Over 50 
physicians out of a total of 82 Fellows and Associates in the State of North Carolina 
were in attendance. ‘The scientific program occurred on Friday afternoon, October 11, 
and Saturday morning, October 12. On Friday evening a dinner was held at the 
Carolina Inn. Governor Cocke acted as Toastmaster and Dr. James D. Bruce, Presi- 
dent of the College, delivered an address on “ Recent Trends in Postgraduate Medical 
Education.” 

Friday Afternoon, October 11, 1940, 2:30 o'clock 
(Auditorium, Medical Building) 


Symposium on Cholecystic Disease 


1. Etiology and Pathology of Cholecystic Disease. Dr. Epwarp J. WANNAMAKER, 
Charlotte, N. C. 

2. Symptoms and Signs. Dr. Sipney F. LEBAuver, Greensboro, N. C. 

3. Roentgenologic Consideration. Dr. W. T. Rainey, Fayetteville, N. C 

4. Laboratory Consideration. Dr. E. B. Craven, Jr., Lexington, N. C 

5. Diagnosis (Correlation of History, Physical Examination, Laboratory and X-Ray 


Evidence). Dr. WincAte M. JoHnson, Winston-Salem, N. C 
6. Differential Diagnosis. Dr. WALTER R. Jonnson, Asheville, N. ( 


7. Management. Dr. JuttAn M. Rurrin, Durham, N. C. 
Saturday Morning, October 12, 1940, 9:00 o'clock 
1. A Report of an Unusual Case of Leukemia. Dr. K. P. TurrenTINeE, Kinston, N. C. 
2. The Psychoneuroses. Dr. FrepertcK R. Tayior, High Point, N. C. 
3. Fatigue. Dr. James D. Bruce, Ann Arbor, Mich. 
4. Recent Advances in Diseases of the Chest. Dr. S. M. Bitrincer, Black Mountain, 
N. C. 
5. Phytobezoars with Case Report. Dr. James H. McNett, North Wilkesboro, N. C. 


REGIONAL MEETING—ILLINOIS AND WISCONSIN MEMBERS 
The Sixth Annual Regional Meeting of Illinois members (outside of Cook 
County) of the College was held at Rockford, Ill., Wednesday, October 16, 1949. 
Joined with the Illinois members were members of the College from Wisconsin. Dr. 
Samuel E. Munson, Governor for Southern Illinois, Springfield, and Dr. Elmer L. 
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Sevringhaus, Governor for Wisconsin, Madison, presided. Dr. Clarence H. Boswell, 
F.A.C.P., of Rockford, was Chairman of Arrangements. 
The scientific program was as follows: 


11:00 a.m.—Clinical Pathological Conference. 

Dr. Harold D. Palmer, F.A.C.P., Pathologist, Rockiord Hospital. 

The Responsibility of the Internist to the Field of Industrial Medicine.” 
Dr. Elston L. Belknap, F.A.C.P., Assistant Clinical Professor of Medi- 
cine, Marquette University School of Medicine, Milwaukee, Wis. 

The Clinical Importance of Various ‘ Symptomless’ Anomalies of the 
Gastrointestinal Tract.’”” Dr. John A. Schindler (Associate), Monroe, 
Wis. 

‘Physical Aspects of Depressive Psychoses.”” Dr. Carroll W. Osgood, 
F.A.C.P., Wauwatosa, Wis. 


2:00 p.m.—" 


The group were the guests of the Rockford Hospital at luncheon, which was com- 
bined with an American College of Physicians Conference with Dr. Ernest E. Irons, 
Chicago, Regent of the College and Chairman of the American Board of Internal 
Medicine, as the guest speaker, his subject being “ The Work of the American Board 
of Internal Medicine.” 

Among other guests were Dr. James G. Carr, Second Vice President of the Col- 
lege, Dr. LeRoy H. Sloan, College Governor for northern Illinois, and Dr. N. S., 
Davis, III, F.A.C.P., all of Chicago. 

At five o’clock in the afternoon a Reception, followed by dinner, 
Nelson Hotel. The meeting was enthusiastically attended by the Winnebago County 
Medical Society, as well as by approximately twenty-five Fellows and Associates of 
the College from Illinois and Wisconsin, making a total of approximately seventy-five. 


was held at the 


REGIONAL DINNER OF MissouRI MEMBERS 
On the evening of October 3, marking the end of the Annual Fall Clinical Con 
ference of the Kansas City Southwest Clinical Society, at Kansas City, a Dinner of 
the Fellows and Associates of the American College of Physicians was held under the 
Governorship of Dr. A. Comingo Griffith in honor of Dr. James G. Carr, Chicago, 
Second Vice President of the College. Twenty-three members were present. Dr 
Carr made an interesting address and Dr. C. J. Barborka, F.A.C.P., Chicago, also 
Thereafter there was general discussion concerning acti 


he 


gave an instructive talk. 
Members in attendance expressed the desire to 


ities and objectives of the College. 
have another meeting in the spring 


The annual Pottenger homecoming day was held in the gardens of the Sanatorium 


at Monrovia, Calif., September 22, 1940. Every year the “ Graduates,” or former 
patients, gather not only to renew their old acquaintances but to pay honor to Dr. 
Francis M. Pottenger. This year it was also to celebrate Dr. Pottenger’s birthday 
(September 27). Personified in Earl Dunbar Meadows’ poem as “ The Mender of 
Broken Lives,” written in 1932 when the subject was elected president of the Ameri- 
can College of Physicians, Dr. Pottenger as founder and head of the Pottenger Sana- 
torilum was honored by more than three hundred patients, former patients, and 
triend 


Dr. Horace K. Richardson, F.A.C.P., who has served for some time as Medical 
Director of the Austen Riggs Foundation, Stockbridge, Mass., recently resigned and 


has entered upon private practice of psychiatry at 11 E. Chase Street, Baltimore, Md 
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Dr. Alfred B. Olsen, F.A.C.P., has accepted the position of psychiatrist to the 
Wabash Valley Sanitarium, LaFayette, Ind. 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., presented a paper on “ The 
Health of the Football Official” before the Eastern Intercollegiate Football Asso- 
ciation, at Hershey, Pa., September 7, 1940. 


The 13th Annual Spring Clinical Conference of the Dallas Southern Clinical 
Society will be held March 17-20, 1941, in Dallas, Tex. Dr. Everett C. Fox, F.A.C.P., 
is president of this Society and Dr. W. Grady Reddick, F.A.C.P., is chairman of the 
Executive Committee. Among the guest speakers who will present papers at this 
meeting are Dr. Clifford J. Barborka, F.A.C.P., Chicago, Ill., Dr. W. Edward 
Chamberlain, F.A.C.P., Philadelphia, Pa., and Dr. Soma Weiss, F.A.C.P., Boston, 


Mass. 


The Omaha Mid-West Clinical Society held its 8th annual assembly, October 28 
to November 1, 1940. Among the guest speakers at the General Assemblies of thi 


11S 


meeting were the following : 

Dr. John Thomas Murphy, F.A.C.P., Toledo, Ohio—* X-Ray Treatment in 
Cancer of the Skin,” “ Cancer of the Cervix,” and “ Jaking the ‘X\’ Out of X-Ra 
Treatment ” ; 

Dr. Reginald Fitz, F.A.C.P., Boston, Mass.—“ Nephritis and Nephrosis,” “ 1] 
Changing Picture of Diabetes Mellitus,” and “The Management of Hypertension ” 

Dr. Samuel Ayers, Jr., F.A.C.P., Los Angeles, Calif—‘‘ The Problem of Acne 
and Seborrheal Conditions ” and “ Pyogenic Dermatoses—Diagnosis and Treatment ” 


e 


Dr. Horton Ryan Casparis, F.A.C.P., Nashville, Tenn.—* Gastro-Intestinal 
Allergy of Infants and Children” and “ Behavior Problems in Children”; 
Dr. Wendell Stanley Muncie (Associate), Baltimore, Md.—* The General Prac- 


tioner’s Stake in Psychiatric Therapy ” and “ Chronic Fatigue—Differential Diagnosis 
and Treatment ” ; 

Dr. George Herrmann, F.A.C.P., Galveston, Tex.—’‘ The Clinical Study of Pa 
tients” and “Common Cardiac Emergencies and Their Management.” 


The following were among those who were Leaders of the Round Table Dis- 
cussions : 

Dr. Reginald Fitz, F.A.C.P., Boston, Mass.—‘‘ The Elderly Diabetic ” 

Dr. Horton Ryan Casparis, F.A.C.P., Nashville, Tenn.—‘ Causes of Convulsive 
Seizures in Childhood ” ; 

Dr. Wendell Stanley Muncie (Associate), Baltimore, Md.—‘ Childhood Behavior 
Problems ” ; 

Dr. George Herrmann, F.A.C.P., Galveston, Tex.—‘‘ Pulmonary or 
Thrombosis ? ? ?—Treatment.” 

Dr. Frank H. Bethell, F.A.C.P., Ann Arbor, Mich., and Dr. Frank J. Heck, 
F.A.C.P., Rochester, Minn., were among those who presented a symposium on “ The 


Anemias.” 


Coronary 


Dr. Russell a. Cecil, et ot om New York, N. 7. recently addressed the Acade1 
of Medicine of Cleveland, Ohio, on “ Present Status of Serum Therapy and Chemo- 
therapy in the Treatment of Pneumonia.” 
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Among the guest speakers at the 90th annual meeting of the Medical Society 
of the State of Pennsylvania, which was held in Philadelphia September 30 to October 
3, 1940, were: 

Dr. Tom Douglas Spies, F.A.C.P., Cincinnati, Ohio—* Recent Advances in Vita- 
min Therapy ”; 

Dr. Thomas B. Magath, F.A.C.P., Rochester, Minn.—‘* Hydatid Disease in North 
America.” 

The American Public Health Association held its 69th annual meeting in Detroit, 
Mich., October 6-11, 1940. Among the guest speakers at this meeting were: 


Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich.—‘* Some Important Factors 
in the Etiology of the Anemias ”’; 

Dr. John B. Youmans, F.A.C.P., Nashville, Tenn.—* An Assessment of the Nu- 
trition of a Rural Population in Tennessee ” ; 

Dr. Julius rH. Hess, te se Chicago, I] I’ssential in the Care of Pre- 
mature Infants’ 

Dr. George Baehr, F.A.C.P., New York, N. Y.—‘ Public Health Importance of 


the Intravenous Drip Method for Treatment of Syphilis.” 

Dr. Thomas Parran, F.A.C.P., Surgeon General, U. S. Public Health Service 
presided at a special afternoon session on “ The Control of Venereal Diseases in a 
National Defense Program.” The speakers at this special session included Major 
General James C. Magee, F.A.C.P. (MC), USA, Surgeon General, U. S. Army, and 
Rear Admiral Ross T. McIntire, F.A.C.P. (MC), USN, Surgeon General, U. S. Navy. 

Dr. Waller S. Leathers, F.A.C.P., Nashville, Tenn., was installed as president of 
the Association and spoke on “ Public Health in National Defense.” 


At a meeting of the Mississippi Valley Conference on Tuberculosis and the Mis- 
sissippi Valley Sanatorium Association in St. Paul, Minn., October 2-4, 1940, Dr. John 
H. Skavlem, F.A.C.P., Cincinnati, Ohio, presided at a roentgen-ray conference 


Among those who presented papers at this meeting were 


Dr. Bruce H. Douglas, F.A.C.P., Detroit, Micl ‘The 4X5 Film in Case 
Finding ” 
Dr. David O. N. Lindberg, F.A.C.P., Decatur, Il ‘Relative Usefulness of 


35 Mm. Films in Case Finding.” 


Dr. George Argale Harrop, F.A.C.P., Princeton, N. J., was one of the speakers 
at a seminar sponsored by the Jefferson County (Ala.) Medical Society in Birming 
ham, September 16-17, 1940. 


The Polk County (lowa) Medical Society opened a series of postgraduate pro- 
grams in Des Moines, September 18, 1940. Dr. Clifford J. Barborka, F.A.C.P., Chi- 
ago, Ill., was one of the speakers at this opening meeting His subject was “ Food 
in the Practice of Medicine.” 

Dr. Andrew C. Ivy, F.A.C.P., Chicago, Ill., spoke on the “ Relation of Physiology 
to Modern Medicine ” at another of these postgraduate programs on November 20. 

his society has announced that Dr. David P. Barr, F.A.C.P., St. Louis, Mo., 

speak on “ The Making of a Diagnosis” on March 19, 1941, and Dr. Elmer L. 
Sevringhaus, F.A.C.P., Madison, Wis., will speak on “ Endocrinology in General 
Practice” on May 21, 1941. 
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Dr. Arthur C. DeGraff, F.A.C.P., New York, N. Y., addressed a meeting of the 
Academy of Medicine of Northern New Jersey in Newark, October 17, on “ The 


Present Status of Digitalis Therapy.” 


Dr. Jay Arthur Myers, F.A.C.P., Minneapolis, Minn., addressed a meeting ot 
the Bergen County (N. J.) Medical Society on “ Follow-up Work in Tuberculli 
Testing Surveys” at Bergen Pines, October 8, 1940. 

Dr. Russell L. Cecil, F.A.C.P., New York, N. Y., was recently made an honorary 
member of the Argentine League Against Rheumatism. 


Duke University School of Medicine and Duke Hospital, Durham, N. C., pre 
sented a symposium on diseases of metabolism and of the blood-forming organs, Oc- 
tober 31 to November 2, 1940. Among the guest speakers were: 


Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich—‘ Hemorrhagic Diseases ” 

Dr. Claude E. Forkner, F.A.C.P., New York, N. Y.—‘‘ The Leukemias ’ 

Dr. Elliott P. Joslin, F.A.C.P., Boston, Mass.—*“ Diabetes and Its Treatment ”’; 

Dr. Eugene F. DuBois, F.A.C.P., New York, N. Y.—* Clinical Application and 
Interpretation of the Basal Metabolic Rate”; 

Dr. George R. Minot, F.A.C.P., Boston, Mass.—** Some Aspects of the Etiology 
Diagnosis, and Treatment of Iron Deficiency Anemias and Pernicious Anemia”’; 

Dr. Frank A. Evans, F.A.C.P., Pittsburgh, Pa.—‘ The Nature of Obesity, Its 
Prevention and Cure ”’; 

Dr. Russell M. Wilder, F.A.C.P., Rochester, Minn.—‘ What Is Hyper- 


insulinism ? ” 

Dr. Tom Douglas Spies, F.A.C.P., Cincinnati, Ohio, presided at a symposium 
on vitamin deficiencies at the semi-annual meeting of the Ohio State Hospital Phy 
sicians’ Association held in Cincinnati, October 3-4, 1940. 


Dr. Edgar V. Allen, F.A.C.P., College Governor for Minnesota, Rochester, ad 
dressed the Mahoning County (Ohio) Medical Society on “ Peripheral Circulation’ 
at their meeting in Youngstown, October 22, 1940, 


Dr. Ferdinand C. Helwig, F.A.C.P., Kansas City, Mo., recently addressed the 
Tulsa County (Okla.) Medical Society on “Clinical and Experimental Studies of 
Coronary Disease with Special Emphasis on Trauma,” at Tulsa 


Dr. Wann Langston, F.A.C.F., Oklahoma City, Okla., spoke on “ Blood Dys- 
crasias” at a recent meeting of the Southern Oklahoma Medical Association in 
Shawnee. 


Dr. Elliott P. Joslin, F.A.C.P., Boston, Mass., was one of the speakers at the 
10th annual fall clinical conference of the Oklahoma City Clinical Society held in 
Oklahoma City, October 28-31, 1940. 


Dr. Carl J. Wiggers, F.A.C.P., Cleveland, Ohio, recently addressed a meeting 
of the Washington County Medical Society, held in Washington, Pa., on “ Th 
Problem of Ventricular Fibrillation and Cardiac Resuscitation.” 
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Dr. Harvey G. Beck, F.A.C.P., Baltimore, Md., addressed the Lawrence County 
Medical Society at their recent meeting in New Castle, Pa. His subject was “ Chronik 
Illness Resulting from Carbon Monoxide.” 


lhe Association of Military Surgeons of the United States held its 48th annua 
meeting in Cleveland, Ohio, October 10-12, 1940, under the presidency of Major 
General Charles R. Reynolds, F.A.C.P. (MC), USA, Retired, Harrisburg, Pa 
Among the speakers at this meeting were: 


Rear Admiral Ross T. McIntire, F.A.C.P. (MC), USN, Surgeon General, U. S. 
Navy,—* Selection of Men Adapted for Special Fields ” ; 
Dr. Russell L. Haden, F.A.C.P., Cleveland, Ohio—‘ Chemotherapeutic Develop- 


ments Since the Last War ”; 

Dr. Ernest P. McCullagh, F.A.C.P., Cleveland, Ohio—* Differential Diagnosis of 
Neurocirculatory Asthenia (Soldier’s Heart) and Results in 152 Denervations of the 
Adrenal Glands in Treatment of Neurocirculatory Asthenia.” 


The Medical Society of the District of Columbia held its annual scientific as 
sembly in Washington, October 15-17, 1940. The subject of this assembly was 
cardiovascular renal diseases. Among those who spoke at this meeting were: 

Dr. Raymond Hussey, F.A.C.P., Baltimore, Md.—‘‘ Some Interesting Electro- 


cardiographic Interpretations ” 


Dr. Walter A. Bloedorn, F.A.C.P., Washington, D. ¢ “ Recognition and Treat 


ment of the Various Forms of Pericarditis ” 


Dr. Wallace M. Yater, F.A.C.P., Washington, D. | Diseases of the Aorta” 

Dr. George Louis Weller, Jr., F.A.C.P., Washington, D. C.—‘ Surgical Shock 
and Circulatory Failure ” 

Dr. Thomas S. Lee, F.A.C.P., Washington, D. C.—‘ Hypertensive Heart 
Disease”: 

Dr. Edward Weiss, F.A.C.P., Philadelphia, Pa ‘Renal Involvement in Hyper 
tensive Vascular Disease ” 

Dr. Maurice C. Pincoffs, F.A.C.P., Baltimore, Md.—‘ Cardiac Aspects of 
Chronic Nephritis ” ; 

Dr. Howard B. Sprague, F.A.C.P., Boston, Mass.—* Clinical and Electrocardio- 


graphic Findings in the Aging Heart ”’ ; 


Dr. James Edwin Wood, Jr., F.A.C.P., Charlottesville, Va—‘ Diagnosis and 


Treatment of Cardiac Arrhythmias ” 


a 


Dr. James Alexander Lyon, F.A.C.P., Washington, D. | “ Failure of the Left 
nd Right Sides of the Heart”; 

Dr. Joseph B. Wolffe ( Associate), Philadelphia, Pa Recognition and Manage 
ent of Cardiac Neurosis ”; 

Dr. Edwin Cowles Andrus, F.A.C.P., Baltimor \id.—*“ Acute Coronary 
Li mmbosis ” 

Dr. Irving Sherwood Wright, F.A.C.P., New York, N. Y.—* Diagnosis and 
mservative Treatment of Peripheral Vascular Diseases.”’ 

Dr. Samuel F. Rosen, F.A.C.P., Savannah, Ga., spoke on “ Occupational Derma 
ses” at the 3rd annual meeting of the Georgia Association of Industrial Surgeons 


held in Atlanta, September 25, 1940. 


0 


1 
diy 


Dr. John H. Musser, F.A.C.P., New Orleans, La., has been appointed president 
i the Louisiana State Board of Health to serve on a part time basis until January 
ng the reorganization of the board. 
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The University of Minnesota Medical School, Minneapolis, has announced th: 
Dr. Arthur C. Kerkhof (Associate) and Dr. James B. Carey, F.A.C.P., have been 


promoted to Clinical Associate Professors of Medicine. 


Dr. Louis E. Viko, F.A.C.P., College Governor for Utah, Salt Lake City, spol 
on “ Etiology and Treatment of Hypertension,” and Dr. Kenneth S. Davis, F.A.C.P 
Los Angeles, Calif., spoke on “ Limitation and Evaluation of the X-Ray in tl 
Diagnosis of Disease of the Gallbladder ” at the 37th annual meeting of the Nevad: 
State Medical Association, held in Las Vegas, October 10-12. 1940. 

Dr. Harry Beckett Lang, F.A.C.P., Brentwood, N. Y., has been appointed superin- 
tendent of the Buffalo State Hospital. 

Among the speakers at the meeting of the Northeast Texas District Medical 
Society, held in Texarkana, Tex., October 8, 1940, were: 


Dr. Joseph F. McVeigh (Associate), Fort Worth, Tex.—‘‘ Some Observations on 


Malaria and Its Treatment ”’; 
Dr. Walter G. Reddick, F.A.C.P., Dallas, Tex.—‘ The 
Derivatives in Acute Infections.” 


Use of Sulfanilamide 


Dr. William S. McCann, F.A.C.P., Rochester, N. Y., was one of the guest 
speakers at the 126th annual meeting of the Vermont State Medical Society, held 
in Rutland, October 10-11, 1940. Dr. McCann spoke on “ Practical Considerations 
of the Newer Physiologic Studies of Renal Disease.” 


The Committee on Postgraduate Instruction of the Arkansas Medical Society 
in coOperation with the University of Arkansas School of Medicine offered the ninth 
course in graduate instruction, October 16-17, 1940, at Little Rock. Dr. Hubert M. 
Parker (Associate), Kansas City, Mo., spoke on “ Calcium Therapy, Indications and 
Contraindications”’ and “‘ Management of Symptoms in Patients Who Have Had 
Several Laparotomies,” and Dr. John N. Compton ( Associate), Little Rock, Ark., 
spoke on “ The Good and the Bad About Sulfanilamide and Related Drugs,” during 


this course. 


On October 9, 1940, Dr. Lauritz S. Ylvisaker, F.A.C.P., Newark, N. J., spoke 
on “ The Importance of Heart Disease” at a meeting of the Medical Society of the 
District of Columbia, held in Washington, D. C. 

On October 30, 1940, Dr. Arthur C. Christie, F.A.C.P., Washington, D. C. 


dressed the society on “ Diagnosis and Treatment of Cancer of the Pharynx.” 


Dr. William D. Stroud, F.A.C.P., Philadelphia, Pa., spoke on “ Cardiology” ; 
the semiannual meeting of the Medical and Chirurgical Faculty of the State ot 
Maryland, held in Annapolis, October 9, 1940. 


Dr. Willard C. Rappleye, F.A.C.P., New York, N. Y., has been appointed Cor 
missioner of Hospitals of New York City. Dr. Rappleye began his new work on 
October 2, 1940, having been granted a fifteen months’ leave of absence from his 
position as Dean of the College of Physicians and Surgeons of Columbia Universit 


Dr. Edward L. Bortz, F.A.C.P., Governor for Eastern Pennsylvania, Philadel- 
phia, spoke on “ Modern Treatment of the Diabetic ” at a recent meeting of the Clear- 
field County Medical Society, held in Philipsburg, Pa. 
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The Aero Medical Association of the United States held its 12th annual meeting 
in Memphis, Tenn., October 25-27, 1940. Among the speakers were: 


Dr. Walter M. Bartlett, F.A.C.P., Benton Harbor, Mich.—‘“ The Use of Com 
bined Electrocardiography, Electrostethography and Cardioscopy in the Early Recog 
nition of Heart Disease as Especially Applied to the Selection of Pilots ”; 

Dr. Edward J. Van Liere, F.A.C.P., Morgantown, W. Va.—* The Effect of 


Anoxia on the Digestive Processes.” 


Among the speakers at the 5lst annual meeting of the Association of American 
Medical Colleges held at the University of Michigan, Ann Arbor, October 28-30, 1940, 


weTe ; 

Dr. James D. Bruce, F.A.C.P., Ann Arbor, Mich.—* The Expanding Phases of 
Postgraduate Medical Education ” ; 

Dr. Willard C. Rappleye, F.A.C.P., New York, N. \ ‘The Internship 

Dr. Linn J. Boyd, F.A.C.P., New York, N. \ ‘Some Observations on the 


Teaching of Pharmacology ’ 
Dr. George E. Wakerlin, F.A.C.P., Chicago, Ill—‘“ A Plan for the Protection ot 
Medical Research.” 


Dr. Malcolm T. MacEachern, F.A.C.P., Chicago, Ill., was presented with one 
of the annual awards of merit of the American Congress of Physical Therapy a 


annual meeting in Cleveland, Ohio, September 2-6, 1940 


Among the speakers at the annual meeting of the American Dietetic Association, 
held in New York, N. Y., October 20-24, 1940, were: 

Dr. Eugene F. Du Bois, F.A.C.P., New York, N. Y.—‘‘ Fewer and Better Diets 

Dr. Norman H. Jolliffe, F.A.C.P., New York, N. Y.—*‘ Recent Advances in 
Clinical Applications of the B Vitamins ”’; 

Dr. Abraham H. Aaron, F.A.C.P., Buffalo, N. \ ‘Diet in Diseases of the 
Digestive Tract”; 

Dr. Herbert Pollack (Associate), New York, N. Y.—‘‘ What the Dietitian 
Should Know About Clinical Laboratory Methods.” 

Dr. Ralph C. Matson, F.A.C.P., of Portland, Oregon, was recently made an Hon 
orary Member of the Sociedad Mexicana de Estudios Sobre la Tuberculosis, Mexico, 
D. F. 

In the society's official journal, “ Revista Mexicana de Tuberculosis,’ May and 
June 1940 issue, appears an editorial regarding Dr. Matson, his work and contributions 
to the treatment of tuberculosis. In the same issue is an article by Dr. Matson on 
“Further Experiences with Intrapleural Pneumolysis.’ 


OBITUARIES 
DR. ARTHUR CARADOC MORGAN 


Dr. Arthur Caradoc Morgan, former President of the Philadelphia 
County Medical Society and the Medical Society of the State of Pennsyl- 
vania, died early Monday morning, October 21, 1940, in Temple Uni ersity 
Hospital, Philadelphia, Pa. 

Dr. Morgan was born in Lost Creek, Pa., November 14, 1869, where 
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he received a common school education, first working in the coal mines, 
later being employed by the Lehigh Valley Railroad Company as telegrapher, 
confidential clerk and train dispatcher. 

Dr. Morgan was graduated from the old Medico-Chirurgical College 
of Philadelphia in 1897, where he was awarded the James M. Anders prize 
for the best report of medical clinics and excellence in medicine. He was 
officially connected with the Medico-Chirurgical College from 1898 until 
its merger with the University of Pennsylvania in 1916, in teaching and 
administrative positions, last holding chair of Associate Professor in 
Medicine. 

He was elected to the Professorship of Applied Therapeutics, Medical 
Department, Temple University, in June, 1922, and served until June, 
1928, when he was elected Professor of Clinical Medicine. He was made 
Emeritus Professor of Clinical Medicine in 1930. 

A host of societies claimed his active membership. He was a member 
and past president of the Philadelphia County Medical Society, the Medical 
Society of the State of Pennsylvania, and the Welsh Society of Philadel 
phia; he was a member of the Philadelphia Clinical Association, the Aes 
culapian Club, the Physicians’ Motor Club, the Union League of Phila- 
delphia, the Royal Arcanum, and the Pennsylvania State Board of Medical 
Education and Licensure, 1931-1936. He was a Fellow of the College of 
Physicians of Philadelphia and a Fellow of the American College of 
Physicians since 1922. 

Dr. Morgan was Attending Physician to the Tuberculosis Department 
of the Philadelphia General Hospital since 1905, Lecturer to the Nurses’ 
Training School for several years, and a member of the board for selec- 
tion of interns for eight years. He was Physician-in-Chief and Medical 
Director of the Frankford Hospital for eight years and Lecturer to the 
Nurses’ Training School. 

He was Consulting Internist to the Chambersburg, Nanticoke State, 
and Community (Quakertown) Hospitals, Eastern State Penitentiary, and 
formerly the State Hospital for the Insane at Norristown, Pa. 

Dr. Morgan was a member of the Methodist Episcopal Church since 
early boyhood, serving as trustee and treasurer of East Park Church for 
eleven years. 

He served in the Medical Corps, U. S. Army, from July 3, 1917, to 
December 27, 1918. He was President of the Board of Examiners for 
heart and lungs at the several stations where he served. 

Dr. Morgan collaborated with Professor James M. Anders in revision 
of several editions of ‘Anders’ Practice of Medicine.” He was also 
Associate Editor of The Pennsylvania Medical Journal, and author of 
numerous monographs on various topics and subjects in medicine. 

During the past twenty years his practice had been restricted to internal 
medicine, consultation, hospital, and teaching. 

Dr. Morgan was married June 24, 1903, to Laura Blake, who died 
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February 10, 1931. He is survived by one daughter, Margaret, a graduate 
of Bryn Mawr College. 

Dr. Morgan’s death marks the passing of one of America’s most dis- 
tinguished physicians and teachers. Through his death the American Col 
lege of Physicians has lost one of its most loyal and valuable members. 

FE pwarp L. Bortz, M.D., F.A.C.P. 
Governor for Eastern Pennsylvania 


DR. JOHN PETER MUNROE 


Dr. John Peter Munroe was born in Oak County, North Carolina, 


March 29, 1857, the youngest of six sons, all of whom attained distinctior 
in different fields of endeavor. He received his A.B. degree from David 
son College in 1882, and his M.D. from the University of Virginia in 
1885, after which he served an internship in St. Luke’s Hospital, Rich- 
mond, under Dr. Hunter McGuire. 

After three years’ practice in Durham, he returned to Davidson College 
as Director of the Medical Department of that institution, which was 
founded by Dr. Paul Barringer in 1887. This school was incorporated as 
the North Carolina Medical College in 1893, being moved to Charlotte in 
1907. During this period Dr. Munroe was President of the College as 
well as Professor of Mental and Nervous Diseases, although his activities 
frequently embraced teaching in every department of the College. The 
North Carolina Medical College merged with the University College of 
Medicine in Richmond, Va., in 1914. Since then until his retirement a few 
years ago Dr. Munroe practiced medicine in Charlotte, specializing in 
nervous diseases and internal medicine. The span of Dr. Munroe’s medi 
cal activities extended from the era of saddle bags to our present period of 
advancing knowledge and improved facilities for diagnosing and treating 
the sick. He was abundantly equipped with the spiritual temperament and 
intellectual perceptiveness demanded of these periods, and ever kept abreast 
of modern developments in medicine. 

He was a great leader not only in his city but also in his State, and was 
largely instrumental in the development of the Presbyterian Hospital and 
the Charlotte Sanatorium, two leading institutions of healing and treatment 
in North Carolina’s largest city. His vision and fine enthusiasm for ad 
vanced medicine stimulated and encouraged his associates who have ac 
corded him the title of Nestor of his profession in his part of the world 

Dr. Munroe became a member of the American College of Physicians 
in 1920; his other medical societies embraced the Mecklenburg County 
Medical Society, the North Carolina Medical Society, the Tri-State Medi- 
cal Society, the Southern Medical Association, and the American Medical 
Association. He was President of the first three named societies. He was 
given honorary degrees of D.Sc. by Duke University and LL.D. by David- 
son College. Dr. Munroe was a devoted member of the First Presbyterian 
Church and for years served it as an elder. He was also director of music 
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while in Davidson. After he relinquished practice, he spent his remaining 
days in Davidson, N. C., where he died from pneumonia at the Charlotte 
Sanatorium on October 14, 1940. 

As stated in an editorial in the Charlotte Observer; “Dr. Munroe was 
respected to an unique degree by his professional associates for his medical 
learning, and his progressive and adventurous enterprise; he was none the 
less held in eminent regard by the public because of his strong and self 
reliant manhood, the generosity of his impulses, his contagious good humor, 
and rugged, clean and unsullied honesty.” 

His bibliography embraces many valuable papers, relating largely to his 
chosen specialty of nervous and mental diseases, the last of which was 
published as late as 1936, when Dr. Munroe was 79 years of age. 

Cuarwes H. Cocke, M.D., F.A.C.P., 
Governor for North Carolina 


DR. EVERETT ELDRIDGE WATSON 


Dr. Everett E. Watson, Associate, of Salem, Va., was born August 16, 
1889, at Hillsville, Va., died August 4, 1940, of pulmonary tuberculosis of 
which he had been a chronic sufferer for many years. 

He graduated at the University College of Medicine in 1912. He de- 
veloped tuberculosis during his third year in Medical School which neces- 
After his graduation he went to 


sitated his resting a year to take the cure. 
Assistant 


Saranac Lake for treatment and postgraduate work. He was 
Resident Physician at Catawba Sanatorium from September 1913 until 
May 1914. In May 1914 he opened the Mount Regis Sanatorium at Salem, 
Virginia, a fifty bed hospital for the treatment of tuberculosis. He was 
Medical Director there until his death. 

Dr. Watson was a past president of the Roanoke Academy of Medicine. 
He was a member of the Virginia State Medical Society, American Medical 
Association, American Association for Thoracic Surgery, National Tuber- 
culosis Association, ‘Southern Medical Association, Southwest ‘Virginia 
Medical Society; Honorary Member, West Virginia Medical Society ; author 
of numerous publications on the diagnosis and treatment of tuberculosis; 
Consulting Specialist, U. S. Veteran’s Bureau; Surgeon, Norfolk and West- 
ern Railroad, and one of the pioneers in pneumothorax therapy in the state. 

Personally, Dr. Watson was a delightful individual. He was exceed- 
ingly popular in college; a member of the Omega Upsilon Phi Fraternity. 
This popularity followed him throughout life. A lovable character, a real 
physician will be missed by a host of friends but chiefly in the field of 
tuberculosis. 

His wife, Mrs. Patience P. Watson and one son, Dr. John C. Watson, 
survive him. 

C. L. Harretr, M.D., F.A.C.P., 
Norfolk, Virginia 
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Dr. Frank van der Bogert, F. Fit Schenectady, N. Y., died Sep- 
tember 24, 1940. Dr. van der Bogert was born in Schenectady in 1873. 
He received his A.B. degree from Union College in 1895 and his M.D. 
degree from the University of Pennsylvania School of Medicine in 1900. 

Dr. van der Bogert had been in charge of the Department of Pediatrics, 
Ellis Hospital, Schenectady, for the past twenty-five years, and at the time of 
his death, he was Consultant in Pediatrics there. He was an Associate in 
Pediatrics at the Albany Medical School until 1934, and had been special 
lecturer in pediatrics at this school since 1937. He was a Visiting Pedi- 
atrician to the Schenectady City Hospital, and since 1933 he had been Chair- 
man of the Medical Advisory Committee of the Schenectady Public Schools. 

Dr. van der Bogert was a member and past president of the Schenectady 
County Medical Society and the Central New York Pediatric Club. He 
had been Chairman of the Pediatric Section of the Medical Society of the 
State of New York, a Fellow of the New York Academy of Medicine and 
the American Academy of Pediatrics and the American Medical Associa- 
tion. He was one of the early Fellows of the American College of Phy- 




























sicians, having been elected in 1916. 

Dr. van der Bogert was the author of about forty papers and case re- 
ports on pediatrics. He had the unusual hobby of collecting corks. 
Cuar_es F, Tenney, M.D., F.A.C.P., 

York 








Governor for Eastern New 









KDWARD EVERETT CORNWALL 





DR. 









Dr. Edward Everett Cornwall was born in Buenos Aires, Argentina, 
5. A., July 2, 1866, the son of Dr. Nathaniel Cornwall, a dentist there. He 
was a descendant of John and Priscilla Alden. He died on October 8, 1940. 





He graduated from Columbia University College of Physicians and 
Surgeons, 1890; Interne and House Physician, Presbyterian Hospital, New 
s §6©>6.: York City, 1890-92. From 1906 until his death Dr. Cornwall was on the 

staff of the Norwegian Lutheran Deaconesses’ Home and Hospital. He 
§ = also served on the staffs of Bethany Deaconess, St. John’s, Brooklyn Eye 
and [ar and Williamsburgh Hospitals, all in Brooklyn, the Broad St. Hos- 
§ «© pital, Manhattan, and the Southside Hospital, Bayshore, L. I. He was a 
member of Kings County Medical Society, New York State Medical So 
; ciety and the Pan American Medical Association: he was a member and 
former president of Brooklyn Society of Internal Medicine and Greater New 
York Medical Association: Fellow and former member of the House of 












Delegates, American Medical Association: former member of council, Amer- 





ican Therapeutic Society; one of the incorporators and former councilors 


ir i See: 





f «L, . - * : - . 
of the American College of Physicians. He was a frequent contributor to 





‘eading medical journals and was the author of “Clinical Treatise on Dis- 
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eases of the Heart,” “ Basic Diets” and “ Diabetic Diets with a Universal 
Diabetic Diet List.” He also was an authority on genealogy and wrote a 
history of his own family. His clubs included the University and Pleiades 
and he was a member of Phi Beta Kappa and Chi Psi fraternities. 

Unmarried, Dr. Cornwall leaves a sister, Miss Eloise Cornwall of 
Mount Morris, N. Y. 

Cuartes F. Tewney, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. GEORGE BARROW WORTHINGTON 


Dr. George Barrow Worthington, born in Garston, England, August 24, 
1877; died at his home in San Diego, Calif., August 12, 1940. He gradu- 
ated from the Cooper Medical College, now Stanford University School of 
Medicine, in 1904, and pursued postgraduate work in later years at the 
New York Polyclinic Medical School, New York Post-Graduate Medical 
School and the University of California. 

Dr. Worthington was formerly Coroner’s Physician and County Health 
Officer, San Diego County, and City Health Officer of San Diego. From 
1916 to 1918 he was chief surgeon of the Hercules Powder Company. In 
1916 he served as an officer in the U. S. Army at the Mexican Border, and 
during the World War he served at Camp Kearney. 

Dr. Worthington was formerly secretary, formerly president and for- 
merly editor of the Bulletin of the San Diego County Medical Society. 
He was a member of the California State Medical Society, Southern Cali- 
fornia Medical Association and the American Medical Association. He 
had been retired from active practice for the past few years because of ill 
health. He had been a Fellow of the American College of Physicians 
since 1930. 

“Kindly, gracious and understanding, he was always a teacher—always 
endeavoring to help the interne with his problems as well as to aid the 
patient through his knowledge and skill. A dreamer—yet a practical and 
accomplished physician—he stands out as the rare example of the type of 
man who could make an interneship worth something to young men during 
their period of training.”—The Bulletin, San Diego County Medical Society. 





